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(54) Method and apparatus lor calculating the cost of printing a digital image 



(57) There are provided a printing cost-calculating 
method, a printing cost-calculating apparatus, a printer 
driver, a printing apparatus, a printing system, a printing 
cost-calculating system and printed matter-issuing sys- 
tem : which are capable of efficiently and accurately cal- 
culating a printing cost required for preparing printed 
matter by using at least one coloring material, based on 
a digital image represented by discrete numerical val- 
ues. The amount of ink to be ejected for preparation of 
a label is calculated based on a digital image. Then, 
printing cost is calculated based on the calculated 
amount of ink to be ejected. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to a printing cost-calcu- 
lating method and apparatus, a printer driver, a printing 
apparatus, a printing system, a printing cost-calculating 
system, and a printed matter-issuing system, which are 
capable of calculating a printing cost required for pre- 
paring printed matter by using at least one coloring ma- 
terial, based on a digital image represented by discrete 
numerical values. 

Prior Art 

[0002] Conventionally, a printing company having re- 
ceived a request for preparing printed matter calculates 
a printing fee including an initial cost required for pre- 
paring the printed matter, based on an artwork cost and 
a plate cost. For example, assuming that 2-color printing 
costs ¥50,000 for two sheets of artwork required there- 
for, and 3-color printing ¥70,000 for three sheets of art- 
work required therefor (in these cases, the artwork cost 
and the plate cost include a material cost, an ink cost, 
and the like), and that the number of print copies of the 
printed matter to be prepared is 5,000, a printing cost 
per copy of 2-color printing is ¥10, and a printing cost 
per copy of 3-color printing is ¥14. As described above, 
with an increase in number of colors for use in printing, 
the number of required sheets of artwork increases, 
which causes an increase in printing cost. On the other 
hand, the printing cost per copy is reduced with an in- 
crease in the number of copies. 

[0003] Recently, so-called "digital printing", which is 
performed not by using artwork, but based on digital da- 
ta represented by discrete numerical values, has been 
coming into wide use. Actually, however, the application 
of this technology is still limited to some particular fields 
because of its high running cost. The running cost is de- 
termined mainly by the amount of consumption of color- 
ing materials required for printing. However, since the 
amount of consumption of coloring materials is propor- 
tional to the number of print copies, a printing cost per 
copy is not influenced by the number of copies. There- 
fore, when the number of print copies is small, "digital 
printing" is more advantageous in terms of cost than the 
conventional printing using artwork. This means that if 
the limit of the number of print copies within which "dig- 
ital printing" is more advantageous in terms of cost can 
be determined, it will be useful in selecting a printing 
method. However, the cost merit of "digital printing" 
changes considerably depending on image quality (res- 
olution) and printing density, which makes it difficult to 
accurately estimate a printing cost. 



SUMMARY OF THE INVENTION 

[0004] It is an object of the invention to provide a print- 
ing cost-calculating method and apparatus, a printer 
5 driver, a printing apparatus, a printing system, a printing 
cost-calculating system and printed matter-issuing sys- 
tem, which are capable of efficiently calculating accu- 
rate printing cost required for preparing printed matter 
by using coloring materials, based on a digital image 
10 represented by discrete numerical values. 

[0005] To attain the above object, according to a first 
aspect of the invention, there is provided a printing cost- 
calculating method for calculating a printing cost re- 
quired for preparing printed matter by using at least one 
15 coloring material, based on a digital image represented 
by discrete numerical data, 

the method comprising the steps of: 

calculating an amount of the at least one coloring 
20 material to be consumed for preparation of the print- 
ed matter, based on the digital image; and 
calculating the printing cost based on the amount 
of the at least one coloring material calculated in the 
step of calculating the amount of the at least one 
25 coloring material to be consumed. 

[0006] Further, according to a second aspect of the 
invention, there is provided a printing cost-calculating 
apparatus for calculating a printing cost required for pre- 
30 paring printed matter by using at least one coloring ma- 
terial, based on a digital image represented by discrete 
numerical data, 

the printing cost-calculating apparatus compris- 
ing: 

35 

first calculation means for calculating an amount of 
the at least one coloring material to be consumed 
for preparation of the printed matter, based on the 
digital image; and 
40 second calculation means for calculating the print- 
ing cost based on the amount of the at least one 
coloring material calculated by the first calculation 
means. 

45 [0007] According to these method and apparatus, the 
printing cost is calculated based on the amount of at 
least one coloring material to be consumed for prepara- 
tion of printed matter, so that it is possible to estimate 
accurate printing cost when printed matter is prepared 

50 by using the at least one coloring material based on a 
digital image represented by discrete numerical data. 
More specifically, since printing performed based on a 
digital image does not need any use of artwork, printing 
cost required for the printing is indifferent to the number 

55 of colors, but depends on the amount of coloring mate- 
rials actually used. Therefore, the method of the inven- 
tion, in which the printing cost is calculated based on the 
amount of at least one printing material to be actually 
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consumed for the preparation, is capable of calculating 
the printing cost accurately and efficiently. 
[0008] Preferably, the step of calculating the amount 
of the at least one coloring material to be consumed in- 
cludes carrying out pseudo-gradation processing on the 
digital image by a dither method, and calculating grada- 
tion-specific amounts of the at least one coloring mate- 
rial. 

[0009] Similarly, it is preferable that the printing cost- 
calculating apparatus further comprises pseudo grada- 
tion means for carrying out pseudo-gradation process- 
ing on the digital image by a dither method, and the first 
calculation means includes gradation-specific amounts 
calculation means for calculating gradation-specific 
amounts of the at least one coloring material to be con- 
sumed. 

[0010] According to these preferred embodiments, 
pseudo-gradation processing is carried out on the digital 
image by the dither method generally used as a method 
of gradation processing, and gradation-specific 
amounts of the at least one coloring material are calcu- 
lated, whereby the amount of the at least one coloring 
material to be consumed for preparation of the printed 
matter can be calculated based on the gradation-spe- 
cific amounts of the at least one coloring material (i.e. 
by calculating a total of the gradation specific amounts). 
In short, it is possible to calculate the amount of the at 
least one coloring material to be actually consumed for 
preparation of the printed matter, by data processing 
which is of a general type and easy to employ. 
[0011] More preferably, the gradation-specific 
amounts of the at least one coloring material are calcu- 
lated based on numerical values which represent re- 
spective gradations. 

[0012] Similarly, it is more preferable that the grada- 
tion-specific amounts calculation means calculates the 
gradation-specific amounts of the at least one coloring 
material, based on numerical values which express re- 
spective gradations set by the pseudo gradation means. 
[0013] Preferably, the step of calculating the amount 
of the at least one coloring material to be consumed in- 
cludes calculating color-specific amounts of the at least 
one coloring material for respective colors thereof, and 
the step of calculating the printing cost includes calcu- 
lating the printing cost based on the color-specific 
amounts of the at least one coloring material calculated 
for the respective colors thereof and prices of unit 
amounts of the at least one coloring material set for the 
respective colors. 

[0014] Similarly, it is preferable that the first calcula- 
tion means includes means for calculating color-specific 
amounts of the at least one coloring material for respec- 
tive colors thereof, and the second calculation means 
includes means for calculating the printing cost based 
on the color-specific amounts of the at least one coloring 
material calculated for the respective colors thereof and 
prices of color-specific unit amounts of the at least one 
coloring material set for the respective colors. 



[0015] According to these preferred embodiments, 
the printing cost can be calculated based the calculated 
color-specific unit amounts of the at least one coloring 
material to be consumed and color-specific unit prices 

5 of the at least one coloring material (i.e. by multiplying 
the color-specific amounts by the respective prices of 
the color-specific unit amounts). Therefore, even when 
the prices of unit amounts of the coloring materials are 
differentfrom each other depending on the colors there- 
to of, it is possible to accurately calculate the printing cost. 
[0016] Preferably, the printing cost-calculating meth- 
od further comprises the step of specifying the number 
of copies of the printed matter, and the step of calculat- 
ing the printing cost includes calculating the printing cost 

15 according to the number of copies specified in the step 
of specifying the number of copies of the printed matter. 
[0017] According to this preferred embodiment, it is 
possible to calculate the printing cost by taking the spec- 
ified number of copies into account. It should be noted 

20 that the phrase "according to the number of copies spec- 
ified" used here and in corresponding claims appended 
hereto encompasses meaning of "according to a result 
of the calculation of multiplying a printing cost per copy 
by the number of copies" which is based on the fact that 

25 since the amount of the at least one coloring material to 
be consumed is proportional to the number of copies, 
the printing cost is also proportional to the number of 
copies, as well as meaning of "according to a result of 
the calculation of subtracting a quantity discount offered 

so in accordance with an increase in the number of copies 
from the result of calculation of multiplying the printing 
cost per copy by the number of copies". 
[0018] More preferably, the step of calculating the 
printing cost includes the steps of calculating a cost per 

35 copy of the printed matter, and calculating a total cost 
of the copies of the printed matter the number of which 
is specified in the step of specifying the number of cop- 
ies. 

[0019] According to this preferred embodiment, it is 
40 possible to calculate not only the cost per copy (unit 
price) of the printed matter but also the total cost (total 
price) of the printed matter corresponding to the speci- 
fied number of copies. 

[0020] Preferably, the printing cost-calculating meth- 
45 od further comprises the step of specifying a resolution 
of the printed matter and the step of calculating the 
printing cost includes calculating the printing cost ac- 
cording to the resolution specified in the step of speci- 
fying the resolution. 
so [0021] According to this preferred embodiment, it is 
possible to calculate the printing cost by taking the spec- 
ified resolution into account. More specifically, if the 
specified resolution is high, the amount of the at least 
one coloring material to be consumed is inevitably in- 
55 creased because the number of colors of coloring ma- 
terials which are actually or directly available is limited, 
and in addition, the high resolution causes an increase 
in the number of processes for preparing printed matter, 
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and hence the printing cost is also increased. Therefore, 
by calculating the printing cost according to the specified 
resolution, it is possible to estimate the printing cost 
more accurately. 

[0022] Further, preferably, the at least one coloring 
material includes at least one color of ink or at least one 
color of toner. 

[0023] According to this preferred embodiment, the 
printing cost-calculating method of the invention can be 
employed when the printed matter is to be prepared e. 
g. by an ink jet printer using at least one ink as the at 
least one coloring material or a laser printer using at 
least one toner as the at least one coloring material. 
[0024] Preferably, the step of calculating the amount 
of the at least one coloring material to be consumed in- 
cludes calculating the amount of the at least one color- 
ing material to be consumed based on the number of 
dots to be printed for preparation of the printed matter. 
[0025] Similarly, the first calculation means calculates 
the amount of at least one coloring material to be con- 
sumed based on the number of dots to be printed for 
preparation of the printed matter. 
[0026] According to these preferred embodiments, 
the amount of the at least one coloring material to be 
consumed can be calculated based on the number of 
dots for printing on the printed matter. Therefore, it is 
possible to calculate the printing cost more accurately. 
[0027] More preferably, the printing cost-calculating 
method further comprises the step of carrying out color 
conversion of the digital image to a subtractive color 
mixture digital image which is expressed by a subtrac- 
tive process, when the digital image is an image ex- 
pressed by an additive process, and the step of calcu- 
lating the amount of the at least one coloring material to 
be consumed includes calculating the amount of the at 
least one coloring material to be consumed based on 
the subtractive color mixture digital image formed by the 
color conversion in the step of carrying out color con- 
version. 

[0028] Similarly, the printing cost-calculating appara- 
tus according to the second aspect of the invention fur- 
ther comprises color conversion means for carrying out 
color conversion of the digital image to a subtractive 
color mixture digital image which is expressed by a sub- 
tractive process, when the digital image is an image ex- 
pressed by an additive process, and the first calculation 
means includes means for calculating the amount of the 
at least one coloring material to be consumed, based 
on the subtractive color mixture digital image formed by 
the color conversion by the color conversion means. 
[0029] According to these preferred embodiments, 
when the digital image is expressed by an additive color 
process using R (red), G (green), and B (blue), it is con- 
verted (color converted) to a subtractive color mixture 
digital image which is expressed by a subtractive color 
process using M (magenta), C (cyan), Y (yellow), K 
(black), (and the like). This color conversion makes it 
possible to calculate the amount of the at least one 



coloring material to be consumed based on the subtrac- 
tive color mixture digital image expressed by colors (M, 
C, Y, K, etc.) of the coloring materials which are actually 
used by the subtractive color process in the preparation 

5 of the printed matter. 

[0030] More preferably, the step of calculating the 
amount of the at least one coloring material to be con- 
sumed includes calculating the amount of the at least 
one coloring material to be consumed, based on 

10 amounts of the at least one coloring material calculated 
with respect to respective different dot sizes. 
[0031] Similarly, the first calculation means includes 
means for calculating the amount of the at least one 
coloring material to be consumed, based on amounts of 

15 the at least one coloring material calculated with respect 
to respective different dot sizes. 

[0032] According to these preferred embodiments, 
since the amount of the at least one coloring material to 
be consumed is calculated not only based on the 
20 number of dots, but also based on dot sizes, even when 
dots are different in size, accurate calculation of the 
printing cost is possible. 

[0033] Further preferably, the step of calculating the 
amount of at least one coloring material to be consumed 
25 includes calculating the amount of the at least one color- 
ing material, by looking up a coloring material consump- 
tion table associating amounts of the at least one color- 
ing material to be consumed per dot with respective dot 
sizes. 

30 [0034] Similarly, the printing cost-calculating appara- 
tus further storage means for storing a coloring material 
consumption table associating amounts of the at least 
one coloring material to be consumed per dot with re- 
spective dot sizes, and the first calculation means in- 

35 eludes means for calculating the amount of at least one 
coloring material to be consumed, by looking up the 
coloring material consumption table stored in the stor- 
age means. 

[0035] According to these preferred embodiments, it 

40 js possible to calculate the amount of the at least one 
coloring material to be consumed for preparation of the 
printed material, by looking up the coloring material con- 
sumption table. This means that no complicated calcu- 
lation program is required for calculation of the amount 

45 of the at least one coloring material to be consumed. 
[0036] Even more preferably, the printing cost-calcu- 
lating method further comprises the step of specifying a 
resolution of the printed matter, and the step of calcu- 
lating the amount of at least one coloring material to be 

50 consumed includes calculating the amounts of the at 
least one coloring material with respectto the respective 
different dot sizes according to the resolution specified 
in the step of specifying a resolution. 
[0037] Similarly, the printing cost-calculating appara- 

55 tus further comprises resolution-specifying means for 
specifying a resolution of the printed matter, and the first 
calculation means includes means for calculating the 
amounts of the at least one coloring material with re- 
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spect to the respective different dot sizes according to 
the resolution specified by the resolution-specifying 
means. 

[0038] According to these preferred embodiments, 
dot sizes are determined according to a specified reso- 
lution, so that even when the resolution has been 
changed (designated), the user is not required to enter 
or specify dot sizes changed according to the change in 
the resolution. 

[0039] More preferably, when the digital image is ex- 
pressed in a plurality of colors, the at least one coloring 
material comprises a plurality of coloring materials hav- 
ing respective different colors, and the first calculation 
means includes means for calculating respective 
amounts of the different colors of the coloring materials 
to be consumed, while the second calculation means 
includes means for calculating the printing cost based 
on the respective amounts of the different colors of the 
coloring materials to be consumed. 
[0040] According to this preferred embodiment, when 
the digital image is expressed in a plurality of colors (i. 
e. in color), the amount of the coloring materials to be 
consumed can be calculated on a color-by-color basis 
(for the respective colors M , C : Y, K and the like). More 
specifically, even when the printed matter is printed in 
more than one color, such as in color printing, and at the 
same time the coloring materials are different from each 
other in price, printing cost can be calculated accurately. 
[0041] More preferably, the step of calculating the 
printing cost includes calculating the printing cost by 
looking up a coloring material price table associating 
amounts of the at least one coloring material to be con- 
sumed with respective prices thereof. 
[0042] Similarly, the printing cost-calculating appara- 
tus further comprises storage means for storing a color- 
ing material price table associating amounts of the at 
least one coloring material to be consumed with respec- 
tive prices thereof, and the second calculation means 
includes means for calculating the printing cost by look- 
ing up the coloring material price table stored in the stor- 
age means. 

[0043] According to these preferred embodiments, it 
is possible to calculate the printing cost by looking up 
the coloring material cost table associating amounts of 
the at least one coloring material to be consumed with 
respective prices thereof. In short, it is possible to cal- 
culate the printing cost without any need to use a com- 
plicated calculation program. 

[0044] More preferably, when the digital image is ex- 
pressed by a plurality of colors, the at least one coloring 
material comprises a plurality of coloring materials hav- 
ing respective different colors, and the step of calculat- 
ing the amount of the at least one coloring material to 
be consumed includes calculating respective amounts 
of the different colors of the coloring materials to be con- 
sumed, the step of calculating the printing cost including 
calculating the printing cost by looking up a color-spe- 
cific coloring material prices table associating respec- 



tive amounts of different colors of coloring materials with 
respective prices thereof. 

[0045] Similarly, the printing cost-calculating appara- 
tus according to the second aspect further comprises 
5 storage means for storing a color-specific coloring ma- 
terial prices table associating respective amounts of dif- 
ferent colors of coloring materials with respective prices 
thereof, and the second calculation means includes 
means for calculating the printing cost by looking up the 
color-specific coloring material prices table stored by the 
storage means. 

[0046] According to these preferred embodiments, 
when the digital image is expressed in a plurality of 
colors (in color), it is possible to calculate the printing 
cost by looking up the color-specific coloring material 
prices table associating respective amounts of different 
colors of coloring materials with respective prices there- 
of. In short, even when the prices of unit amounts of the 
coloring materials vary with the colors of the coloring 
materials, it is possible to calculate the printing cost 
without any need to use a complicated calculation pro- 
gram. 

[0047] More preferably, when the digital image is ex- 
pressed by a plurality of colors, the at least one coloring 
material comprises a plurality of coloring materials hav- 
ing respective different colors, and the step of calculat- 
ing the amount of the at least one coloring material to 
be consumed includes calculating respective amounts 
of the different colors of the coloring materials to be con- 
sumed, the step of calculating the printing cost including 
calculating the printing cost by looking up a color-spe- 
cific coloring material unit prices table associating units 
amounts of different coloring materials with respective 
prices thereof. 

[0048] Preferably, the prices are variable. 
[0049] According to this preferred embodiment, even 
when the kind of the coloring materials is changed, or 
even when the prices of the coloring materials (or unit 
amounts thereof) are changed in a floating manner de- 
pending on various conditions, it is possibleto calculate 
the printing cost in accordance with the changes in pric- 
es (unit prices) of the coloring materials. In short, accu- 
rate calculation of the printing cost is possible. 
[0050] To attain the above object, according to a third 
aspect of the invention, there is provided a printer driver 
capable of calculating a printing cost required for pre- 
paring printed matter by using at least one coloring ma- 
terial, based on a digital image represented by discrete 
numerical data, 

the printer driver comprising: 

first calculation means for calculating an amount of 
the at least one coloring material to be consumed 
for preparation of the printed matter, based on the 
digital image; and 

second calculation means for calculating the print- 
ing cost based on the amount of the at least one 
coloring material calculated by the first calculation 
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means, and 

wherein the first calculation means calculates the 
amount of the at least one coloring material to be con- 
sumed, based on the number of dots to be printed for 
preparation of the printed matter. 
[0051 ] According to this printer driver, it is possible to 
accurately and efficiently calculate the printing cost 
based on the amount of the at least one coloring material 
to be actually consumed. 

[0052] To attain the above object, according to a 
fourth aspect of the invention, there is provided a print- 
ing apparatus capable of calculating a printing cost re- 
quired for preparing printed matter by using at least one 
coloring material, based on a digital image represented 
by discrete numerical data, 

the printing apparatus comprising: 

first calculation means for calculating an amount of 
the at least one coloring material to be consumed 
for preparation of the printed matter, based on the 
digital image; 

second calculation means for calculating the print- 
ing cost based on the amount of the at least one 
coloring material calculated by the first calculation 
means; and 

printed matter-preparing means for preparing the 
printed matter by using the at least one coloring ma- 
terial, based on the digital image. 

[0053] According to this printing apparatus, it is pos- 
sible to accurately and efficiently calculate the printing 
cost based on the amount of the at least one coloring 
material to be actually consumed, and prepare the print- 
ed matter. 

[0054] Preferably, the first calculation means calcu- 
lates the amount of the at least one coloring material to 
be consumed based on the number of dots to be printed 
for preparation of the printed matter. 
[0055] Further, preferably, the printed matter-prepar- 
ing means includes means for preparing the printed 
matter by an ink jet printing method. 
[0056] Alternatively, the printed matter-preparing 
means includes means for preparing the printed matter 
by an electrophotographic printing method. 
[0057] To attain the above object, according to a fifth 
aspect of the invention, there is provided a printing sys- 
tem capable of calculating a printing cost required for 
preparing printed matter by using at least one coloring 
material, based on a digital image represented by dis- 
crete numerical data. 

the printing system comprising: 

a printing apparatus including: 

first calculation means for calculating an 
amount of the at least one coloring material to 
beconsumed for preparation of the printed mat- 



ter, based on the digital image, and 
second calculation means for calculating the 
printing cost based on the amount of the at least 
one coloring material calculated by the first cal- 
5 culation means, and 

printed matter-preparing means for preparing 
the printed matter by using the at least one 
coloring material, based on the digital image; 
and 

10 digital image-forming means for forming the 

digital image. 

[0058] According to this printing apparatus, it is pos- 
sible to generate digital data representing a digital im- 

15 age, and the generated digital data can be used to cal- 
culate printing cost, as well as to prepare printed matter. 
[0059] Preferably, the digital image-forming means in- 
cludes digital data-generating means forgenerating dig- 
ital data representing the digital image, and the printed 

20 matter-preparing means prepares the printed matter 
based on the digital image. 

[0060] More preferably, the printing apparatus is ca- 
pable of receiving digital data generated by the digital 
data-generating means, via an interface. 

25 [0061] Further preferably, the interface enables com- 
munications via a predetermined network. 
[0062] According to these preferred embodiments, it 
is possible to use digital data received via the interface 
to calculate printing cost, and prepare printed matter. 

so Further, since the interface enables communications by 
a predetermined network, the printing apparatus can re- 
ceive digital data from a remote place. 
[0063] Even more preferably, the network includes a 
predetermined internet or a LAN. 

35 [0064] According to this preferred embodiment, since 
an existing network constructed by an internet (such as 
the Internet) or a LAN can be utilized, it is not required 
to construct a new network. Further, utilization of a 
WAN, such as the Internet, makes it possible to readily 

40 perform business operation over a further-expanded ar- 
ea. 

[0065] To attain the above object, according to a sixth 
aspect of the invention, there is provided a printing cost- 
calculating system for calculating a printing cost re- 
45 quired for preparing printed matter by using at least one 
coloring material, based on a digital image represented 
by discrete numerical data, 

the printing cost-calculating system comprising: 

50 first calculation means for calculating an amount of 
the at least one coloring material to be consumed 
for preparation of the printed matter, based on the 
digital image; and 

second calculation means for calculating the print- 
55 ing cost based on the amount of the at least one 

coloring material calculated by the first calculation 
means; and 
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wherein the first calculation means includes 
means for calculating amounts of the at least one color- 
ing material for respective colors thereof, 

wherein the second calculation means includes 
means for calculating the printing cost based on the 
amounts of the at least one coloring material calculated 
for the respective colors thereof, and prices of unit 
amounts of the at least one coloring material set for the 
respective colors, and 

wherein the prices are variable. 
[0066] According to this printing cost-calculating sys- 
tem, it is possible to accurately and efficiently calculate 
the printing cost based on the amount of the coloring 
materials to be actually consumed, when the prices of 
unit amounts of the coloring materials are variable. 
[0067] To attain the above object, according to a sev- 
enth aspect of the invention, there is provided a printing 
cost-calculating system for calculating a printing cost re- 
quired for preparing printed matter by using at least one 
coloring material, based on a digital image represented 
by discrete numerical data, 

the printing cost-calculating system comprising: 

first calculation means for calculating an amount of 
the at least one coloring material to be consumed 
for preparation of the printed matter, based on the 
digital image; 

second calculation means for calculating the print- 
ing cost based on the amount of the at least one 
coloring material to be consumed calculated by the 
first calculation means; and 

network means capable of automatically respond- 
ing to an access from outside. 

[0068] According to this printing cost-calculating sys- 
tem, it is possible to accurately and efficiently calculate 
the printing cost based on the amount of the at least one 
coloring material to be actually consumed, in response 
to a request made by the access from outside. 
[0069] Preferably, the network means includes a pre- 
determined internet or a LAN. 

[0070] To attain the above object, according to an 
eighth aspect of the invention, there is provided a print- 
ing cost-calculating system for calculating a printing cost 
required for preparing printed matter by using at least 
one coloring material, based on a digital image repre- 
sented by discrete numerical data, 

the printing cost-calculating system comprising: 

first calculation means for calculating an amount of 
the at least one coloring material to be consumed 
for preparation of the printed matter, based on the 
digital image: 

second calculation means for calculating the print- 
ing cost based on the amount of the at least one 
coloring material to be consumed calculated by the 
first calculation means; 

digital image-acquiring means for acquiring the dig- 



ital image from a client requesting calculation of the 
printing cost; and 

printing condition-acquiring means for acquiring 
printing conditions under which the printed matter 
5 should be prepared based on the digital image ac- 

quired by the digital image-acquiring means, from 
the client and 

wherein the second calculation means calculates 
10 the printing cost according to the printing conditions ac- 
quired by the printing condition-acquiring means. 
[0071 ] According to this printing cost-calculating sys- 
tem, it is possible to acquire a digital image and printing 
conditions from a client requesting estimation of the 
15 printing cost, and then calculatethe printing cost accord- 
ing to the printing conditions. Therefore, it is possible to 
calculate a cost estimate according to the client's needs. 
[0072] Preferably, the printing cost-calculating sys- 
tem further comprises printing cost-presenting means 
20 for presenting the printing cost calculated by the second 
calculation means to the client. 

[0073] According to this preferred embodiment, it is 
possible to present a printing cost calculated in re- 
sponse to a request from a client, to the client. 
25 [0074] To attain the above object, according to a ninth 
aspect of the invention, there is provided a printed mat- 
ter-issuing system capable of calculating a printing cost 
required for preparing printed matter by using at least 
one coloring material, based on a digital image repre- 
ss sented by discrete numerical data, comprising: 

a printing cost-calculating system including: 

first calculation means for calculating an 
35 amount of the at least one coloring material to 

be consumed for preparation of the printed mat- 
ter, based on the digital image, 
second calculation means for calculating the 
printing cost based on the amount of the at least 
40 one coloring material to be consumed calculat- 

ed by the first calculation means, 
digital image-acquiring means for acquiring the 
digital image from a client requesting calcula- 
tion of the printing cost, 
45 printing condition-acquiring means for acquir- 

ing printing conditions under which the printed 
matter should be prepared based on the digital 
image acquired by the digital image-acquiring 
means, from the client, and 
50 printing cost-presenting means for presenting 

the printing cost calculated by the second cal- 
culation means to the client, 

wherein the second calculation means calculates 
55 the printing cost according to the printing conditions ac- 
quired by the printing condition-acquiring means; and 

printed matter-issuing means for issuing the print- 
ed matter prepared based on the digital image acquired 
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by the digital image-acquiring means, under the printing 
conditions acquired by the printing condition-acquiring 
means, to the client. 

[0075] According to this system, it is possible to cal- 
culate the printing cost accurately and efficiently, and 
issue printed matter which meets the needs of the client. 
[0076] Preferably, the printed matter-issuing system 
further comprises sample print-presenting means for 
presenting a sample print of the printed matter prepared 
based on the printing conditions acquired by the printing 
condition-acquiring means to the client, before issuing 
of the printed matter by the printed matter-issuing me. 
[0077] According to this preferred embodiment, it is 
possible to present a sample print of the printed matter 
prepared based on printing conditions received from the 
client, to the client, before issuing of the printed matter. 
In other words, the client can check on the sample print 
prepared according to the printing conditions the client 
sent, and then request issuing of the printed matter. 
[0078] More preferably, the printed matter- issuing 
system further comprises printing cost-presenting 
means for presenting the printing cost calculated by the 
second calculation means in association with the sam- 
ple print prepared by the sample print-presenting 
means. 

[0079] According to this preferred embodiment, it is 
possible to present the printing cost in association with 
a sample print of the printed matter. That is, the client 
can check not only the sample print but also an estimate 
corresponding thereto. 

[0080] Preferably, the printing conditions include at 
least one of the number of copies of the printed matter 
to be prepared, a sheet type of the printed matter, a size 
of the printed matter, a desired printing cost of the print- 
ed matter, a desired delivery date for the printed matter, 
respective colors of components forming a print image 
to be printed for preparation of the printed matter based 
on the digital image, a proportion or size of the print im- 
age with respect to the printed matter, densities of the 
respective components, information as to whether a pic- 
ture or a photograph is contained in each of the compo- 
nents, and a proportion of the picture or the photograph 
with respect to each of the components or a size of the 
picture or the photograph. 

[0081] According to this preferred embodiment, a cli- 
ent can specify as printing conditions the number of cop- 
ies of printed matter to be prepared, a sheet type of the 
printed matter, a size of the printed matter, a desired 
printing cost of the printed matter, a desired delivery da- 
ta for the printed matter, colors of respective compo- 
nents forming a print image to be printed on the printed 
matter based on the digital image, a proportion or size 
of the print image with respectto the printed matter, den- 
sities of the respective components, information as to 
whether a picture or a photograph is contained in each 
of the components, and a proportion of the picture orthe 
photograph with respect to each of the components with 
respect or a size of the picture or the photograph. 



[0082] Preferably, the printed matter-issuing system 
further comprises client information-acquiring means for 
acquiring information of the client. 
[0083] According to this preferred embodiment, it is 

5 possible to acquire information of a client, such as the 
client's name, address, and so forth, thereby utilizing the 
information for management of the client. 
[0084] Preferably, the printing cost calculated by the 
second calculation means is a printing fee charged on 

10 the client taking all costs into account. 

[0085] According to this preferred embodiment, it is 
possible to calculate a printing cost as a printing price 
including all costs required for preparation of prepara- 
tion of printed matter. That is, a client can check on the 

15 calculated printing price and then request issuing of the 
printed matter. 

[0086] Preferably, the printed matter is prepared by 
an ink jet printing method. 

[0087] According to this preferred embodiment, since 
20 printing is carried out by the ink jet printing method, par- 
ticularly when color printing is performed, it is easy to 
obtain printed matter relatively beautiful in color. Fur- 
ther, e.g. when photographic data is contained in print 
data : it is possible to obtain printed matter excellent in 
25 appearance. 

[0088] The above and other objects, features, and ad- 
vantages of the invention will become more apparent 
from the following detailed description taken in conjunc- 
tion with the accompanying drawings. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0089] 

35 FIG. 1 is a diagram showing a system configuration 
of a printed matter-issuing system according to a 
first embodiment of the invention; 
FIG. 2 is a diagram showing a sequence of screens 
displayed on a display, for execution of an "estima- 
te tion request & provisional order" process according 
to the embodiment of the invention, which is useful 
in explaining an operating procedure for execution 
of the process; 

FIG. 3 is a continuation of FIG. 2; 
45 FIG. 4 is a diagram showing a sequence of screens 
displayed on a display, for execution of an "estimate 
check & formal order" process according to the em- 
bodiment of the invention, which is useful in explain- 
ing an operating procedure for execution of the 
50 process; 

FIG. 5 is a continuation of FIG. 4; 
FIG. 6 is a continuation of FIG. 5; 
FIG. 7 is a continuation of FIG. 6; 
FIGS. 8A to 8F are diagrams useful in explaining a 
55 printing cost-calculating method employed by the 

first embodiment; 

FIG. 9 shows an example of printed matter to be 
issued by the FIG. 1 printed matter-issuing system; 
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FIG. 1 0 is a view showing a screen displayed on the 
display, according to an example of application of 
the first embodiment of the invention; 
FIGS. 1 1 A and 1 1 B are diagrams useful in explain- 
ing a printing cost-calculating method employed by 
a second embodiment of the invention; 
FIGS. 1 2A and 1 2B are continuations of FIGS. 1 1 A 
and 11 B; 

FIGS. 13Aand 13B show tables for reference in ex- 
plaining the printing cost-calculating method em- 
ployed by the second embodiment; and 
FIG. 14 is a diagram useful in explaining a third em- 
bodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0090] The invention will now be described in detail 
with reference to drawings showing embodiments there- 
of. 

[0091] Referring first to FIG. 1 , a printed matter-issu- 
ing system 1 according to a first embodiment of the in- 
vention is comprised of a printing company 2 which op- 
erates/manages the system 1, a network NW, and a plu- 
rality of clients 3 (accurately or specifically, terminal de- 
vices 16 as communication terminals used by the re- 
spective clients 3, only one of which is shown in the fig- 
ure) each capable of communicating with a server SV 
managed by the printing company 2. via the network 
NW. In the printed matter-issuing system 1 , the printing 
company 2 estimates (or calculates) a printing cost ac- 
cording to an orderfor printed matter 5 (see FIG. 9) from 
each client 3, and then issues the printed matter 5 pre- 
pared by a printing apparatus 4. The server SV receives 
data of a digital image 6 (see FIG. 8A) and printing con- 
ditions from a client 3, and stores the data therein. Fur- 
ther, the server SV includes a database DB storing data 
associated with sample prints prepared based on the 
contents of the request from the client 3. On the network 
NW, there exists a home page HP linked to the server 
SV of the printing company 2. 

[0092] Each client 3 orders printed matter 5 by using 
a terminal device 16, such as a personal computer, a 
cellular phone or a pocket-sized E-mail terminal includ- 
ing one called pocket board. The client 3 connects the 
terminal device 1 6 to the network NW for access to the 
desired home page HP (i.e. the home page linked to the 
server SV managed by the printing company 2), and 
then issues an order, following a sequence of screens 
displayed on a display 1 1 of the terminal device 1 6. The 
screens are displayed as illustrated in FIGS. 2 to 7. A 
method of ordering printed matter will be described in 
detail hereinafter. Access to the home page HP can be 
gained by various well-known methods, and hence de- 
scription thereof is omitted. 

[0093] It should be noted that the network NW is pref- 
erably constructed by utilizing the Internet or an existing 
network system utilizing a LAN. According to this meth- 



od, it is not required to construct a new network. Further, 
utilization of a WAN such as the Internet makes it pos- 
sible to easily adapt the system 1 to business operation 
over a even wider area. 

5 [0094] As described above, the printing company 2 
not only owns the printing apparatus 4 for preparing 
printed matter 5, but also manages the server SV. The 
server SV includes the database DB storing various 
kinds of data required for operating/managing the sys- 

10 tern 1 . The database DB is comprised of a received data 
storage database DB1 for storing data received from the 
clients 3, a send data storage database DB3 for storing 
data to be transmitted to the clients 3, and a client infor- 
mation database DB2 for storing information of the cli- 

15 ents 3. 

[0095] The received data storage database DB1 
stores data of digital images 6 and corresponding print- 
ing conditions received from the respective clients 3. On 
the other hand, the send data storage database DB3 

20 stores data of a plurality of sample prints and corre- 
sponding estimates prepared based on the contents of 
a request from each of the clients 3. Further, the data- 
base DB3 is linked to the printing apparatus 4 for carry- 
ing out printing based on a sample print selected by a 

25 client 3, for preparation of printed matter 5 ordered by 
the client 3. 

[0096] The client information database DB2 stores in- 
formation of the clients 3 (e.g. the name and address of 
each client 3; see S1 9 in FIG. 3). Each data file stored 
30 in the database DB2 has the corresponding client's ID 
number added thereto, so that any client 3 who has ac- 
cessed the home page H P for estimation request before 
can call or retrieve data by designating (entering) the 
client's own ID number. Accordingly, the client 3 does 
35 not need to enter the name, address and so forth, in 
placing an order, which facilitates ordering operation. 
Further, the client information database DB2 is linked to 
the received data storage database DB1 and the send 
data storage database DB3 : so that the printing compa- 
re ny 2 can check on, in real time, who has requested es- 
timation of which print, and to whom the printed matter 
5 has been issued. This enables the printing company 
2 to carry out customer management and issuing 
processing efficiently. 
45 [0097] Now, the outline of the system 1 will be de- 
scribed. In the system 1 , in response to an order of a 
client 3 for printed matter 5, the printing company 2 per- 
forms estimation (calculation of a printing cost) and is- 
suing of the printed matter 5. The following description 
50 will be given on the assumption that the client 3 has 
made a request (order) for issuing of a label shown in 
FIG. 9 which is to be attached to a processed food arti- 
cle. The client 3 can also utilize the system 1 not for 
requesting issuing of the printed matter 5 (label), but for 
55 acquiring an estimate. However, in the following, de- 
scription will be given of a case where the client 3 makes 
an estimation request (provisional order), and then car- 
ries out a process for estimate confirmation and issuing 
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request (formal order). 

[0098] FIG. 1 illustrates the basic configuration of the 
printed matter-issuing system 1 according to the first 
embodiment of the invention. As shown in the figure, the 
client 3 operates the terminal device 16 to access the 
home page HP managed by the printing company 2, and 
inputs the digital image 6 and the printing conditions into 
the terminal device 1 6 so as to make a request for esti- 
mation of the printed matter 5. The printing company 2 
receives data of the digital image 6 and the printing con- 
ditions from the client 3 via the network NW, and stores 
the data in the database DB1 (circled 1). The printing 
company 2 notifies the client 3, via the network NW, of 
the fact that the company 2 has received the estimation 
requestfrom the client 3 as well as of a control password 
(i.e. a password necessary for opening a password-pro- 
tected data of cost estimates, in checking on the price 
estimates) corresponding to the present request (circled 
2). Several days (i.e. a number of days specified by the 
printing company 2 in the estimation request process) 
later, the client 3 accesses the home page HP again, 
and enters the control password to make a request for 
permitting the client 3 to check on a sample prints and 
estimates correspondingthereto (circled 3). In response 
to the request, the printing company 2 presents the sam- 
ple prints and the estimates (circled 4). If the client 3 
finds a desirable sample print and a corresponding es- 
timate among the presented ones, he issues a formal 
order (circled 5). The printing company 2 operates the 
printing apparatus 4 to prepare the printed matter (label) 
5 under the specified printing conditions by a specified 
delivery date. Then, the printing company 2 issues the 
prepared printed matter 5, and charges the client 3 at 
the same time (circled 6). It should be noted that if the 
client 3 finds no desirable ones among the sample prints 
and estimates presented in the step indicated by circled 
4, the client 3 can access the home page HP again to 
request estimation under other conditions. 
[0099] Now, the processing executed in the above 
step indicated by circled 4, in which the printing compa- 
ny 2 presents the sample prints and the corresponding 
estimates to the client 3, will be described in detail. The 
sample prints and the estimates are prepared based on 
the contents of the request (the digital image 6 and the 
printing conditions: see S1 7 and S1 8 in FIG. 3) from the 
client 3. Therefore, if a desired cost or a desired delivery 
date specified by the client 3 is unreasonable, it is actu- 
ally impossible for the printing company 2 to provide the 
samples. For this reason, the following description will 
be given on the assumption that the contents of the cli- 
ent's request are within a range of conditions under 
which the printing company 2 can fill an order for the 
printed matter 5. It should be noted that if the contents 
of the client's request are outside the above range, the 
printing company 2 preferably notifies the clients 3 of 
the fact. 

[0100] First, description will be given of a manner of 
presentation of the sample prints. The sample prints for 



presentation include six types in total which are different 
in density and size (see S24 in FIG. 4, S26 and S28 in 
FIG. 5, S30 and S32 in FIG. 6, and S34 in FIG. 7). More 
specifically, there are presented three types prepared 

5 according to a size specified by the client 3: one (type 
2: S26 in FIG. 5) having a color density corresponding 
to the desired cost specified by the client 3, another 
(type 1 : S24 in FIG. 4) having an increased colordensity, 
and the other (type 3: S28 in FIG. 5) having a decreased 

10 color density, and there are also presented three types 
having a size reduced from the size specified by the cli- 
ent 3 (to 80% of the specified size, in the illustrated ex- 
ample): one (type 4: S30 in FIG. 6) havingthecolor den- 
sity corresponding to the desired cost specified by the 

15 client 3, another (type 5: S32 in FIG. 6) having a de- 
creased color density, and the other (type 6: S34 in FIG. 
7) having a further decreased color density so as to low- 
er the cost. 

[0101] It should be noted that types of sample prints 

20 to be presented are not limited to the above six, but a 
plurality of samples different in resolution or image qual- 
ity may be presented. Alternatively, sample prints mod- 
ified in color arrangement or design may be prepared e. 
g. by teaming up with a designer and then presented to 

25 the client 3. 

[01 02] Next, description will be given of a first printing 
cost-calculating method of calculating a printing cost 
(running cost containing no profit for the printing com- 
pany 2. but calculated only based on an amount of ink 

30 consumed) which is used as a reference when esti- 
mates corresponding to respective sample prints are 
presented. In the description, a case is taken as an ex- 
ample, where an ink jet printer (printertype which ejects 
ink in the form of ink droplets though thin nozzles to 

35 thereby record an image on a recording medium op- 
posed to the nozzles) is employed as the printing appa- 
ratus 4 for printing operation. Actually, however, the 
printing may be carried out by a printing method speci- 
fied by the client 3 (e.g. by using an electrophotographic 

40 printer). In this case, it is possible to output printed mat- 
ter 5 which meets the needs of the client 3 (though an 
estimate corresponding to a sample print generated by 
the electrophotographic printer is prepared by a calcu- 
lating method different from the method described be- 

45 low). 

[0103] First, the printing company 2 carries out pseu- 
do-gradation processing by the dither method on a dig- 
ital image 6 received from the client 3, to thereby count 
gradation-specific numbers of dots on a color-by-color 

50 basis. Then, the total of the gradation-specific numbers 
of the dots of each color is calculated. On the display 
11, the colors of the digital image 6 are expressed by 
using R (red), G (green) and B (blue) colors which are 
the "additive primary colors (three colored lights used in 

55 the additive color process)", but in the printing apparatus 
4 (ink jet printer), M (magenta), C (cyan) and Y (yellow) 
colors which are the "subtractive primary colors (colors 
of three absorbing materials used in the subtractive 
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color process)" are used, and hence the colors of the 
digital image 6 are reproduced by converting the "addi- 
tive primary colors" to the "subtractive primary colors" 
based on the predetermined correlation between the ad- 
ditive color mixture and the subtractive color mixture. It 
should be noted that the printing apparatus 4 is provided 
with six colors of ink, i.e. K (black), M, C, Y, LM (light 
magenta), and LC (light cyan) (see FIG. 10), and por- 
tions of the image having color dots overlapping each 
other are expressed by the subtractive color process, 
while portions having dots arranged parallely without 
overlapping each other are expressed by the parallel ad- 
ditive color process. In the following example, however, 
for simplicity, it is assumed that a monochrome image 
was transmitted as a digital image (which means that 
printed matter 5 can be prepared in the K color ink 
alone). 

[0104] A portion of a received digital image 6 shown 
in FIG. 8A is extracted from the digital image 6, and split 
into matrix elements forming a 5 x 5 dot matrix shown 
in FIG. 8B, for explanation of the method. It should be 
noted that a portion to be extracted and the number of 
matrix elements depend on a predetermined resolution. 
When gradation values capable of representing gray 
tones of the image are defined as 0 to 5, the matrix el- 
ements of the 5x5 dot matrix assume respective gra- 
dation values e.g. as shown in FIG. 8C. More specifical- 
ly, assuming that matrix elements having gradation val- 
ues of 0, 1 , 2, 3, 4, and 5 contain no dot, "a" dots, "c" 
dots, "d" dots, and "e" dots, respectively, the entire 5 x 
5 dot matrix consisting of thirteen matrix elements hav- 
ing a gradation value of 0, two matrix elements having 
a gradation value of 1, four matrix elements having a 
gradation value of 2, one matrix element having a gra- 
dation value of 3, three matrix elements having a gra- 
dation value of 4, and two matrix elements having a gra- 
dation value of 5 contains (2a -+- 4b + c + 3d + 2e) dots 
as shown in FIG. 8D. 

[0105] Assuming that in the ink jet printer used for 
preparation of the printed matter 5, the amount of ink to 
be ejected from each nozzle of the ink jet head of the 
printerfor a single ejecting operation is n (g), the amount 
of ink to be consumed is "(2a + 4b +- c + 3d + 2e) x n 
(g)" as shown in FIG. 8E. Therefore, if the price of a unit 
amount (i.e. unit cost) of the ink (K color ink printing the 
monochrome image in the present example) is @ (yen), 
the printing cost amounts to "(2a + 4b + c +- 3d + 2e) x 
n@ (yen)" as shown in FIG. 8F. 

[0106] When a digital image 6 transmitted from the cli- 
ents is a color image, thesame processing as described 
above is carried out for each of the six colors mentioned 
above, and then printing costs calculated forthe respec- 
tive colors are added up to thereby determine the total 
printing cost of the printed matter. Actually, the printing 
cost changes depending on the number of print copies 
and the type of an image, which are specified by the 
client 3, and/or a delivery date desired by the client 3. 
Although detailed description is omitted because it re- 



quires complicated calculation, when the specified 
number of copies is large, a discount rate is considered 
according to the number of copies, and if the image type 
is "photograph" or the like which requires a high resolu- 

5 tion, the printing cost is increased. Further, when a pe- 
riod before a desired delivery date is extremely short, 
the rate of extra charge therefor is considered. 
[0107] The method of ordering printed matter 5 by uti- 
lizing the present system 1 will now be described in de- 

10 tail with reference to FIGS. 2 to 7 showing examples of 
screens displayed on the display 11 . First, the client 3 
operates the terminal device 16 to access the home 
page HP managed by the printing company 2. Although 
the terminal device 16 can be implemented by any one 

15 of various devices, such as a personal computer (PC), 
a cellular phone, and a pocket board, as described here- 
inbefore, in the following description, it is assumed that 
a personal computer is employed. First, a top page is 
displayed on the display 1 1 . The client 3 can select any 

20 of an "estimation request & provisional order" process 
and an "estimate check & formal order" process. In the 
present description, first, the client 3 selects the "esti- 
mation request & provisional order" process to make a 
request for cost estimation, and then selects the "esti- 

25 mate check & formal order" process to confirm a cost 
estimate and make a formal order. 
[0108] As shown in FIG. 2, first, in the state of the top 
page being displayed on the display 11, the client 3 
moves a pointer (represented by a hollow arrow on the 

30 display 11 in the figure) to an "estimation request & pro- 
visional order" icon or a "YES" icon displayed therebe- 
low ; and then clicks the pointer thereon (S11) (in the fol- 
lowing, since selection of each icon by the client 3 is 
carried out in the same manner, description of each op- 

35 eration therefor is omitted.) 

[0109] The display 11 is switched to a "label size se- 
lection screen", where the client 3 selects a desired label 
size (S1 2). Each label size denotes the size of a square 
label, and eight types having different label sizes, i.e. "5 

40 cm square (in FIGS. 7 et seq., "square" is represented 
by a square symbol)", "6 cm square", "7 cm square", "8 
cm square", "10 cm square", "11 cm square", "12 cm 
square" and "15 cm square", are displayed as candi- 
dates. In the present example, the type of "10 cm 

45 square" is selected. As shown in the figure, when the 
type of "10 cm square" is selected, a round icon corre- 
sponding to the type is inverted from white to black. It 
should be noted that candidate labels listed forselection 
of a label size may include not only labels having square 

50 shapes but also ones having other shapes, such as rec- 
tangle, rhombus, circle, and so forth. Further, the screen 
may be set such that the size of an image portion (print 
image portion) associated with a selected label size can 
also be selected (for example, when the selected label 

55 size is 7 cm x 7 cm, if the option "5 cm x 5 cm" is selected 
for the size of an image portion, margins of 1 cm are 
designated to be formed at respective four sides of the 
label). This makes it possible to prepare printed matter 
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(label) 5 which meets the needs of the client 3 more fa- 
vorably. 

[0110] When the label size is selected, the display 11 
is switched to a "number of copies selection screen" 
(S13). The display 11 can also be switched to the fol- 
lowing screen ("number of copies selection screen") by 
clicking a "forward" button displayed in the upper right 
corner of the display 11 . On the other hand, by clicking 
a "back" button, the display 11 can be returned to the 
immediately preceding screen. In the "number of copies 
selection screen", the number of copies of the printed 
matter 5 (hereinafter simply referred to as "the label") 
ordered by the client 3 is selected. Eight candidate 
number of copies, i.e. options "100 copies", "200 cop- 
ies", "300 copies", "500 copies", "1000 copies", "2000 
copies", "3000 copies" and "5000 copies" are displayed. 
In the present example, it is assumed that "5000 copies" 
is selected. It should be noted that if the client 3 wants 
to order more than 5000 copies or copies the number of 
which is not displayed as a candidate, such as "1500 
copies", a numerical value indicative of the desired 
number of copies can be entered as a "specified number 
of copies". 

[0111] Then, the display 11 is switched to a "label 
sheet selection screen", where a desired label sheet 
type is selected by the client 3 (S1 4). On the display 1 1 , 
options "regular sheet", "light-resistant sheet", "fine 
color sheet" and "special order" are displayed. The "reg- 
ular sheet", the "light-resistant sheet" and the "fine color 
sheet" are selectable candidate label sheets. These la- 
bel sheets are all transparent and colorless print media, 
though not specifically denoted on the screen. The op- 
tion "special order" is selected when the client 3 wants 
to specify a label sheet type which is not displayed on 
the screen. Needless to say, an increased number of 
options may be provided as candidate label sheettypes. 
Further, in this case, the screen may be set such that 
options which are not displayed on the screen at present 
can be cyclically displayed by depressing a cursor key 
on a keyboard connected to the personal computer. Fur- 
thermore, when there exist a large number of types of 
label sheets which can be selected, the screen may be 
set such that each label sheet name can be searched 
for by an initial letter thereof, instead of each label sheet 
name being displayed as an icon. This makes it possible 
to find a desired label sheet name quickly. In the present 
example, it is assumed that the "regular sheet" is select- 
ed. 

[0112] Then, the display 11 is switched to an "image 
type selection screen", where a desired image type is 
selected by the client 3 (S15). Options "monochrome 
photograph", "color photograph", "monochrome illustra- 
tion" and "color illustration" are displayed on the screen. 
According to an image type selected here, a resolution 
and a density based on which a label is prepared, and 
a parameterfor use in calculating a printing cost are de- 
termined. More specifically, when the "monochrome il- 
lustration" or the "color illustration" is selected, the res- 



olution of the label is determined as 720 (dpi), while 
when the "monochrome photograph" or the "color pho- 
tograph" is selected, the resolution of the label is deter- 
mined as 1440 (dpi). Further, the "color photograph" or 

5 the "color illustration" requires more processing steps 
for calculating the printing cost than the "monochrome 
photograph" or the "monochrome illustration", and 
hence when the former is selected, the printing cost is 
higher than when the latter is selected. In the illustrated 

10 example, it is assumed that the "color illustration" is se- 
lected. 

[0113] Subsequently, as shown in FIG. 3, the display 
11 is switched to a "desired printing cost/delivery date 
entry screen", where a desired printing cost and a de- 

15 sired delivery date are entered by the client 3 (S1 6). In 
this step, the printing cost and the delivery data are each 
designated by entering a numerical value. However, a 
date within three days from the entry operation cannot 
be selected as the desired delivery date. Further, a de- 

20 livery date which can be entered in the present step 
means a "shipping day" when the printed matter is 
shipped from the printing company 2. Therefore, if the 
client 3 wants to specify an "arrival day" on which the 
printed matter reaches the client 3, the date is entered 

25 in a remarks field separate from a field for entry of a 
delivery date. Further, the client 3 enters a desired print- 
ing cost per copy in a "printing cost" field. In this case, 
a sheet cost (five yen in the case of the "regular sheet" 
being selected) is additionally required, and hence the 

30 printing cost is entered as a cost exclusive of the sheet 
cost. The client 3 can also use the remarks field to enter 
a message to be directly transmitted to the printing com- 
pany 2. In illustrated example, it is assumed that "Feb- 
ruarys, 2001 " and"¥1 .00/copy" are entered, respective- 

35 |y ; as the desired delivery date and the desired printing 
cost, and a message is entered in the remarks field, say- 
ing "Please tell us about possibility of acceptance of our 
order as soon as possible". 

[0114] Subsequently, the display 11 is switched to an 
40 "image entry screen", where a desired digital image 6 is 
entered by the client 3 (S17). In this step, although not 
shown in the figure, guidance according to an image en- 
try (pasting) method is displayed on the screen so as to 
facilitate operation to be executed by the client 3, so that 
45 the client 3 can enter the image following the guidance. 
When it is difficult to enter the image in the step (e.g. 
when the image is prepared by software which is not 
compatible with the present Web page management 
program), the system 1 is preferably configured such 
50 that the image may be stored in a recording medium at 
a later date, and sent by mail or E-mail to the printing 
company 2. 

[0115] When the image entry is completed, the dis- 
play 1 1 is switched to the "provisional order confirmation 
55 screen" (S18), where the various printing conditions 
specified or entered by the client 3 are displayed. Fur- 
ther, in this step, a "control password" is designated 
which will authorize the client 3 to check on an estimate 
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at a later date. When the printing conditions displayed 
on the screen agree with the provisional order (estima- 
tion request) that the client 3 intends to issue, the client 
3 clicks a "confirm" icon ; whereas when the printing con- 
ditions disagree with the provisional order, the client 3 
clicks a "cancel" icon. 

[01 1 6] When the "confirm" icon is clicked by the client 
3, the display 1 1 is switched to a "client information entry 
screen" (S19). Client information to be entered includes 
a "company name", an "orderer name", a "postal ad- 
dress", a "telephone number", an "E-mail address" and 
a "recipient address", and the "orderer name", the "post- 
al address", the "telephone number", and the "E-mail 
address" are indispensable entry items (asterisked in 
the illustrated figure). After confirmation of the entered 
items, the client 3 clicks a "provisional order" icon to is- 
sue the provisional order. It should be noted that when 
a client 3 who made a request in the past enters the 
client's "ID number" (displayed in the upper right-hand 
corner of the display 11), the above contents are auto- 
matically displayed. Therefore, in this case, the client 3 
is only required to correct some of contents which do 
not suit the present request, and then click the "provi- 
sional order" icon. 

[01 1 7] Then , the display 1 1 is switched to a "provision- 
al order acknowledgment screen", where items "date re- 
ceived", "reception number", "control password" and 
"person in charge" are displayed together with a mes- 
sage saying "Thank you for your provisional order. We 
will notify you of possibility of acceptance of your order 
and cost estimates within three days" (S20). The client 
3 writes down the contents of the "provisional order ac- 
knowledgment screen" or prints out the same, and waits 
for "reply E-mail" to be transmitted from the printing 
company 2 at a later date. 

[0118] Next, operation for executing the "estimate 
check & formal order" process will be described. This 
operation is carried out after execution of the aforemen- 
tioned "estimation request & provisional order" process, 
and checking on the "reply E-mail" received from the 
printing company 2. It should be noted that since the 
message "Please tell us about possibility of acceptance 
of our order as soon as possible" was written in the re- 
marks field by the client 3 in the step of executing the 
"estimation request & provisional order" process, it is 
preferred that an E-mail notifying the client 3 of possi- 
bility of order acceptance (e.g. "We can accept your or- 
der. Please wait for a while until we transmit "reply E- 
mail" in the near future) is sent to the client 3. 
[0119] Although not shown in the figure, the "reply E- 
mail" says "Please confirm the cost estimate on our 
home page. Our address is •«•". By inputting the address 
written here to a Web browser, the client 3 can access 
the top page of the printing company 2 as shown in a 
step S21 in FIG. 4. It should be noted that the "control 
password" displayed on the "provisional order acknowl- 
edgment screen" (S20 in FIG. 3) may be presented 
again (or for the first time) here. This makes it possible 



to eliminate a problem that a client 3 having forgotten 
the password cannot check on a cost estimate. 
[01 20] First, when the client 3 accesses the top page 
of the printing company 2, the screen identical to that 

5 displayed in the step S11 in FIG. 2 is displayed. This 
time, the client 3 clicks the "estimate check & formal or- 
der" icon (or a "yes" icon therebelow). and then the dis- 
play 1 1 is switched to an "control password entry 
screen" (S22). When the client 3 enters a valid control 

10 password, and then clicks a "confirm" icon, the display 
11 is switched to the following "estimate display screen 
(1)" (S23). If an invalid control password is entered in 
the step S22, a message is displayed on the screen, 
saying "The entered password is not valid. Please enter 

15 your password again". 

[0121] When the display 11 is switched to the "esti- 
mate display screen (1)", the items of "label size", 
"number of copies", "label sheet", "image type", "deliv- 
ery date" and "unit cost estimates" are displayed based 

20 on the contents selected and entered in the "estimation 
request & provisional order screen" process. In the illus- 
trated example, it is assumed that the printing company 
2 has determined that the printed matter can be deliv- 
ered before the delivery date specified by the client 3, 

25 and hence the "delivery date" is advanced by two days. 
Further, costs corresponding to respective six patterns 
different in density and size are displayed as "unit cost 
estimates". It should be noted that each of the "unit cost 
estimates" includes a printing cost (running cost) calcu- 

30 lated according to the printing cost-calculating method 
described above, and a profit for the printing company 
2. Then, when the client 3 selects the number of a unit 
cost estimate for a check and then clicks a "label check 
screen" icon, a sample label corresponding to the se- 

35 lected number is displayed. 

[0122] For example, if the client 3 selects a "unit cost 
estimate circled 1 ¥1 .20/copy" (S23), an "sample label 
(1 )" is displayed (S24). If a "unit cost estimate circled 2 
¥1 .00/copy" is selected (S25 in FIG. 5), a "sample label 

40 (2)" is displayed (S26). Further, if a "unit cost estimate 
circled 3 ¥0.80/copy" is selected (S27), a "sample label 
(3)" is displayed (S28). Thus, the "unit cost estimate (1 )" 
to the "unit cost estimate (3)" display the sample labels 
(1 ) to (3), which have respective different densities (pro- 

45 gressively reduced in the mentioned order). As shown 
in these examples of the sample labels, as the density 
is reduced, the estimated unit cost becomes lower. On 
the other hand, if a "unit cost estimate circled 4 
¥1 .00/copy" is selected (S29 in FIG. 6), a "sample label 

50 (4)" is displayed (S30). If a "unit cost estimate circled 5 
¥0.80/copy" is selected (S31 ), a "sample label (5)" is dis- 
played (S32). Further, if a "unit cost estimate, circled 6 
¥0.70/copy" is selected (S33 in FIG. 7), a "sample label 
(6)" is displayed (S34). Thus, the "unit cost estimate (4)" 

55 to the "unit cost estimate circled 6" display the sample 
labels (4) to (6), which have an image portion reduced 
in size to 80 % of the specified size and respective dif- 
ferent densities (progressively reduced in the men- 
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tioned order). As shown in these examples of the sam- 
ple labels, when thesize of the image portion is reduced, 
the estimated unit cost becomes lower. Preferably, the 
display screen of each label sample can be zoomed in, 
as required, by the client 3. This allows the client 3 to 
check on further details of a sample label. 
[0123] When the client 3 clicks an "order" icon on the 
screen of a desired "sample label estimate" (it is as- 
sumed here that the "sample label (1)" is selected) 
(S35), the display 1 1 is switched to a "formal order com- 
pletion screen" (S36), where the "date received", the 
"order receipt number" and the "person in charge" are 
displayed, and atthesametime a message is displayed, 
saying "Than k you for your formal order" . Thereafter, the 
printing company 2 produces a specified number of la- 
bels by using the printing apparatus 4, and delivers the 
labels to the client 3 by the "delivery date" written in the 
"estimate display screen (1)". At the same time, the 
printing company 2 charges the client 3 a sum (¥8,500 
(+ consumption tax)) including an amount of money ob- 
tained by multiplying the estimated unit cost 
(¥1 .20/copy) by the specified number (5000) of copies 
and a sheet cost (¥0.50/sheet x 5000 sheets). 
[0124] As described above, according to the present 
invention, when printing is to be performed e.g. by an 
ink jet printer using coloring materials, a printing cost is 
estimated based on the amount of coloring materials to 
be actually consumed for preparation of printed matter 

5 based on a digital image 6 and printing conditions 
transmitted from a client 3, so that it is possible to cal- 
culate an accurate printing cost. Moreover, the color- 
specific amounts of the coloring materials to be con- 
sumed can be estimated, so that even when color-spe- 
cific unit costs of the respective coloring materials are 
different from each other, it is possible to calculate an 
accurate cost estimate extremely close to an actual 
printing cost. 

[0125] Next, a second embodiment of the invention 
will be described with reference to FIGS. 11 A to 13B. 
This embodiment is distinguished from the first embod- 
iment only in the printing cost-calculating method, and 
hence in the following, only a printing cost-calculating 
method of this embodiment will be described, but the 
description of the other elements includingthe hardware 
configuration will be omitted. 

[0126] First, the printing company 2 acquires data of 
the digital image 6 transmitted from the client 3 and ex- 
ecutes color conversion according to a predetermined 
LUT (look-up table). More specifically, the digital image 

6 expressed by an additive color process using R (red), 
G (green), and B (blue) is converted to an image ex- 
pressed by a subtractive color mixture using M (magen- 
ta), C (cyan), Y (yellow), K (black), (and the like), which 
can be outputted by the printing apparatus 4 (ink jet 
printer), based on the predetermined correlation be- 
tween the "additive color mixture" and the "subtractive 
color mixture". The printing apparatus 4 is provided with 
six colors of ink, i.e. M, C, Y, LM (light magenta), LC 



(light cyan) and K (see FIG. 10), as described above, 
and hence in the present example, the digital image 6 
is color converted to an image having the six colors. In 
the color conversion, it is preferred that RGB values of 

5 the additive color mixture are changed, as required, ac- 
cording to the color output algorithm. This method 
makes it possible to take full advantage of characteris- 
tics of the printing apparatus 4 in printing operation to 
thereby prepare beautiful printed matter. 

10 [0127] Then, the digital image (subtractive color mix- 
ture digital image) 6 subjected to the color conversion 
is converted to print data in a selected one of various 
methods. These methods include a method of rasteriz- 
ing the digital image, a method of converting the same 

15 to microwaves, and a method of converting the same to 
ESC/P commands. In the present embodiment, it is as- 
sumed that the rasterizing method is employed. 
[0128] In general, in a normal paper printer of laser- 
scanning type or in a raster output device called an im- 

20 age setter, image data generated by a DTP system is 
developed into a bit map by a RIP (Raster Image Proc- 
essor) and then output. In the present embodiment, the 
RIP is used to convert the digital image 6 to raster data. 
[0129] It should be noted that before processing by 

25 the RIP, raster data (separation data) represented in a 
subtractive color mixture may be generated by an appli- 
cation or a PostScript printer driver. Further, although 
the GDI (Graphical Device Interface) mode of the Win- 
dows (registered trademark of Microsoft) and PDF 

30 (Portable Document Format) data are based on RGB 
data, the GDI data and the PDF data may be directly 
processed by a Rl P compatible with the PostScript (reg- 
istered trademark of Adobe Systems, Inc.) 3. 
[0130] The data converted to print data (raster data) 

35 by processing using the RIP as described above is con- 
verted into numerical values corresponding respectively 
to the six colors, and at the same time dot sizes of the 
data are defined. Needless to say, when the resolution 
of the data is changed, the dot sizes are defined differ- 

40 ently (for example, when an image has a resolution of 
1220 (dpi), the proportion of dots having small sizes is 
higher than when the image has a resolution of 720 
(dpi). Based on the data converted to the print data, the 
numbers of times of ink ejection are calculated on a 

45 color-by-color basis and on a dot size-by-dot size basis. 
Further, color-specific amounts of inks to be consumed 
are calculated based on corresponding ones of the de- 
termined numbers of times of ink ejection, and then the 
value of the calculated amount of each color ink to be 

50 consumed is multiplied by the price of a unitamount (unit 
cost) of the ink to thereby calculate a printing cost. 
[0131] In the following, the process of calculating the 
printing cost from the data converted to the print data is 
described with reference to FIGS. 11 A, 11 B and 12A, 

55 12B. As shown in FIG. 1 1 A, raster data is generated ac- 
cording to a resolution specified by the user (in the 
present embodiment, it is assumed that a "color illustra- 
tion" is specified as the image type by the user, and the 
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specified resolution is 720 (dpi)). The raster data is con- 
verted into numerical values on a color-by-color basis 
and on a dot size-by-dot size basis, part of which is il- 
lustrated in FIG. 11 A such that it can be understood eas- 
ily. Although in the present embodiment, the dot sizes 
are classified into three types, i.e. an "s (small)" type, 
an "m (medium)" type and an "I (large)" type, it goes 
without saying that the dot sizes can be classified into 
a larger number of types. 

[0132] Subsequently, as shown in FIG. 11 B, the num- 
bers of times of ink ejection are calculated based on the 
above data on a color-by-color basis and on a dot size- 
by-dot size basis. In the present embodiment, since the 
specified resolution is 720 (dpi), the maximum number 
of times of ejection of each color ink is 720 x 720 = 
518400 (times). Therefore, the total of the numbers of 
times of ink ejection for the dot sizes s, m and I of each 
color ink is set such that it does not exceed 518,400 
(times). For example, in the case of the M color, the 
number of times of ink ejection for the dot size s is 
20,000 (2.0 x 10 4 ) (times), that for the dot size m is 
60,000 (6.0 x 10 4 ) (times), and that for the dot size I is 
80,000 (8.0 x 10 4 ) (times), and hence the total number 
of times of ink ejection for the M color ink is 160,000 
(16.0 x 10 4 ) (times). 

[0133] Then, color-specific amounts of inks to be con- 
sumed are calculated. Each amount of an ink to be con- 
sumed is calculated according to a FIG. 13A "ink con- 
sumption table (coloring material consumption table)" 
which associates dot sizes and respective amounts of 
inks to be consumed for the respective dots. As shown 
in FIG. 12A, each of the above calculated numbers of 
times of ink ejection for the respective dot sizes of each 
color is multiplied by an amount of the ink to be con- 
sumed corresponding thereto, andthenthethree values 
obtained for each color are added up to determine the 
amount of each color inkto be consumed. For example, 
in the case of the M color, the amount of the M color ink 
to be consumed for the dot size s is (2.0 x 1 0 4 ) x 5 = 1 0 
x 1 0 4 (pi), that for the dot size m is (6.0 x 1 0 4 ) x 1 0 - 60 
x 10 4 (pi), and that for the dot size I (8.0 x 10 4 ) x 20 = 
1 60 x 1 0 4 (pi), and hence the total amount of the M color 
ink to be consumed is 230 x 1 0 4 (pi). 
[0134] Then, printing costs are calculated on a color- 
by-color basis. Each printing cost is calculated based 
on a FIG. 13B "ink unit price table" which associates ink 
colors with respective ink unit prices. As shown in FIG. 
12B, each of the above calculated color-specific 
amounts of inks to be consumed is multiplied by an ink 
unit price corresponding thereto, and then the three val- 
ues obtained for each color are added up to obtain the 
printing cost for the corresponding color ink. For exam- 
ple, in the case of the M color, the printing cost is calcu- 
lated as (230 x 10 4 (pi)) x 50000 (yen/I) = 0.115 (yen). 
[0135] Further, printing costs associated with the oth- 
er five color inks are calculated similarly, and then the 
obtained printing costs are added to the above printing 
cost associated with the M color ink, whereby a printing 



cost per image can be determined. In the illustrated ex- 
ample, the printing cost per image (total printing cost of 
(a copy of) the present image) amounts to 0.4455 (yen). 
[0136] Although in the above embodiment, the "ink 
5 unit price table" which associates ink colors and respec- 
tive ink unit prices is looked up to calculate a printing 
cost for each color by multiplying the corresponding ink 
unit price obtained from the table by an amount of the 
corresponding inkto be consumed, this is not limitative, 
but the color-specific printing costs may be calculated 
by using (looking up) an "ink price table (coloring mate- 
rial price table)" associating amounts of inks to be con- 
sumed and respective color-specific ink prices in those 
amounts. According to this method, simply by looking 
up the table, it is possible to calculate the color-specific 
printing costs without using any calculation programs. 
[0137] Further, as the printing apparatus 4, it is pref- 
erable to use an ink jet printer of a (piezoelectric) type 
which ejects ink by deformation of a piezoelectric ele- 
ment. The piezoelectric ink jet printer utilizes the char- 
acteristic of a piezoelectric element which is deformed 
by application of a voltage, so that it is possible to eject 
ink droplets straightforward with accuracy as well as to 
reduce the amount of ink ejected for each ejecting op- 
eration. In otherwords, each dot can be reduced in size, 
which enables printing with high accuracy and high res- 
olution. In addition, since the amount of ink ejected for 
each ejecting operation can be reduced, it is possible to 
increase the number of times (or frequency) of ink ejec- 
tion which can be performed within a predetermined 
time period. Therefore, by increasing the moving speed 
of the print head, it is possible to carry out highspeed 
printing insofar as the resolution is remains the same, 
while if the above frequency is increased with the speed 
of motion of the print head maintained at a conventional 
speed, it is possible to increase the DPI value in the di- 
rection of motion the print head. 

[01 38] Although in this embodiment, a digital image is 
converted to print data, and then the amount of ink to 
be consumed is calculated from the number of dots cal- 
culated on a dot size-by dot size basis based on the print 
data (see FIGS. 11 A, 11 Band 12A, 12B), this is not lim- 
itative, but the amount of ink to be consumed may be 
obtained by any other suitable method, e.g. by measur- 
ing the amount of ink ejected from the ink jet head (i.e. 
by counting the number of times of ink ejection) or by 
measuring the weight of a cartridge which supplies ink 
to the ink jet head. 

[01 39] In the first and second embodiments described 
above, when "photograph" is specified as an image 
type, settings may be changed not only to increase the 
resolution, but also to improve image quality. More spe- 
cifically, if LM color ink having a fraction (a quarter in 
general) of the density of M color ink is ejected onto iden- 
tical portions of a sheet several times, varied tones of M 
color can be expressed. Further, in this case, if the 
amount of ink for ejection is reduced to half, and lateral 
resolution is doubled, the breadth of color expression 
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can be increased. Moreover, the dot size is reduced, 
which makes dots (halftone dots) inconspicuous. 
[0140] Although in the illustrated example of the 
above embodiments, the options displayed as candi- 
date "label sheets" are all transparent and colorless 
sheets, color sheets may be provided as options. In this 
case, e.g. when printing is to be performed on a Y color 
sheet, the printing cost is preferably calculated after de- 
duction of Y color ink of an amount corresponding to the 
density of the Y color of the sheet from the amount of Y 
color ink required for the printing. Further, in this case, 
it is preferred that portions of the digital image to be ex- 
pressed in white are printed by using W (white) color 
ink. This method allows printing to be carried out on a 
color sheet (print medium), thereby increasing the vari- 
ety of printed matter. Further, depending on composition 
of colors of a digital image, if an image requiring the use 
of much C color ink, such as a picture of a ship floating 
on the sea, is to be printed, the use of a C color sheet 
will enable low-cost printing. 

[0141] It should be noted that although in the illustrat- 
ed examples of the printing cost-calculating methods of 
the above embodiments, the printing cost is calculated 
as a mere running cost containing no profit for the print- 
ing company 2, it is preferred that when this printing cost 
is presented to the user as an estimate, the printing cost 
contains a profit for the printing company 2. 
[0142] Although in the illustrated example described 
hereinabove, the client 3 does not execute the "estimate 
check & formal order" process until the "reply E-mail" 
from the printing company 2 arrives after execution of 
the "estimation request & provisional order" process, 
this is not limitative, but the client 3 may be allowed to 
carry out the operations for the "estimate check" alone 
immediately after execution of the "estimation request 
& provisional order" process. More specifically, several 
sample prints different in pattern may be automatically 
prepared based on the digital image transmitted from 
the client 3, and then estimates corresponding to the re- 
spective sample prints may be automatically calculated. 
According to this method, it is possible to notify the client 
3 of the estimates quickly. Further, the processing can 
be carried out automatically without requiring any labor 
of the printing company 2, which contributes to reduction 
of labor costs. 

[0143] Further, since the total cost of coloring materi- 
als required for preparation of printed matter 5 can vary 
depending on various conditions, it is preferred that the 
unit cost of each coloring material is variable, i.e. pro- 
vided in a floating manner. This method makes it possi- 
ble to calculate the printing cost of the printed matter 5 
more accurately according to a change in the unit costs 
of the coloring materials depending on various condi- 
tions. Further, in this case, in view of the fact that the 
sample prints are automatically prepared, the client 3 
may be inhibited from specifying "printing cost" as a 
printing condition. According to this method, it is possi- 
ble to readily present sample prints and estimates ac- 



cording to the aforementioned method of presenting 
sample prints and the printing cost-calculating method. 
On the other hand, when the client 3 is allowed to specify 
"printing cost" as a printing condition, it is preferred that 
5 after determination as to whether or not a printing cost 
calculated by the predetermined calculation method is 
equal to or lower than the printing cost specified by the 
client 3, if the former exceeds the latter, sample prints 
and cost estimates are presented, after reducing print- 
ing density and resolution. 

[0144] Further, the program may be configured such 
that when none of the sample prints and the correspond- 
ing estimates satisfy the needs of the client 3, the client 
3 is allowed to correct (modify) the settings of the print- 
ing conditions instead of carrying out the operations for 
the "estimation request &provisio nary order" (see FIGS. 
2 and 3) from the beginning again, to thereby make an 
"estimation request". According to this method, since 
the printing conditions are modified based on the con- 
tents of an estimate once presented, the printing com- 
pany 2 can provide an estimate closer to the printing 
cost desired by the client 3. Further, the client 3 is not 
required to re-enterthe client information or transmit the 
digital image again, which enables the client 3 to make 
an estimation request without any need to carry out 
complicated operations. 

[0145] In this case, the system may be configured 
such that the display 11 is switched to the "details-set- 
ting screen" shown in FIG. 10, and the client 3 can 
change numerical values within double-square boxes 
for modification of the printing conditions. For example, 
when the client 3 wants to change the densities of the 
respective colors, values designated by (a) are 
changed. When the client 3 wants to change the size of 
the image portion on the sheet, values designated by 
(b) are changed. Further, when the clients 3 wants to 
change the density of the entire image, a value desig- 
nated by (c) is changed, while when the clients 3 wants 
to change the resolution, a value designated by (d) is 
changed. In order to change the proportion of each 
color, the position of each boundary 1 in a pie chart (e) 
showing the proportion of each color may be changed 
instead of changing the values (a). 
[0146] Although in the above embodiment, each of 
the "estimates" presented to the client 3 naturally con- 
tains a profit for the printing company 2, it may be pro- 
vided as a mere running cost containing no profit for the 
printing company 2. 

[0147] Further, in place of the system (printed matter- 
issuing system) where the client 3 and the printing com- 
pany 2 are connected to each other via the network as 
shown in FIG. 1, a system (printing system) may be 
formed in which an image forming system 7 for forming 
digital images and a printing apparatus 4 having the 
function of calculating a printing cost are connected to 
each other simply via an interface as in a third embodi- 
ment of the invention shown in FIG. 1 4. More specifical- 
ly, the image forming system 7 in FIG. 14 corresponds 



15 



20 



25 



30 



35 



40 



45 



50 



16 



31 



EP 1 248 219 A2 



32 



to the client 3 in FIG. 1 who transmits a digital image, 
and the interface in FIG. 14 corresponds to the network 
NW in FIG. 1 for connection between the client 3 and 
the printing company 2. Further, the printing apparatus 
4 in FIG. 14 corresponds to the printing company 2 (in- 
cluding the server SV and the printing apparatus 4) in 
FIG. 1, which calculates a printing cost and prepares 
printed matter 5. According to the present system, the 
printing company 2 can accurately estimate costs of 
consumables required for preparation of the printed 
matters, simply by constructing a simple network in the 
company itself. 

[0148] In the above embodiment, the interface can be 
implemented by communication means based on cable 
transmission standards, such as an RS-232C interface, 
a USB interface, an IEEE1394 interface or a Centronics 
interface. Therefore, it is preferred that the printing ap- 
paratus 4 is compatible with these interface standards 
(including ones compliant with the standards). Accord- 
ing to this system, the printing apparatus 4 is compatible 
with both serial data communication means (RS-232C, 
USB, IEEE1394, etc.) and parallel data communication 
means (Centronics, etc.). Needles to say, it is also pos- 
sible to utilize wireless transmission means as an inter- 
face. 

[0149] Although in the above embodiment, a cost (unit 
price) of each print copy is provided as a result of esti- 
mation, the total cost (total price) of a number of print 
copies specified by the client 3 may be presented. 
[0150] Further, although the resolution of printed mat- 
ter 5 is determined by a specified image type (photo- 
graph or illustration), the resolution may be specified as 
one of the printing conditions by the client 3. This meth- 
od makes it possible to prepare printed matter which 
meets the needs of the client 3 more favorably. 
[0151] Further, although in one of the steps of pre- 
senting a sample print, the entire print image is reduced 
in size to 80 % of the specified size, the system may be 
configured such that instead of reducing the entire print 
image, only an illustrated portion (picture portion or pho- 
tograph portion) I (see FIG. 9) can be reduced or ex- 
panded. According to this method, when the consump- 
tion of coloring materials is much influenced by an illus- 
tration portion, it is possible to adjust the printing cost 
efficiently by changing the size of the portion. Further, 
the client 3 may be also allowed to specify the size or 
proportion of the illustrated portion as one of the printing 
conditions. This method makes it possible to prepare 
printed matter which meets the needs of the client 3 
more favorably. 

[0152] Although in the above embodiments, the de- 
scription has been given based on the example in which 
the printing cost-calculating method according to the in- 
vention is applied to the printed matter-issuing system 
1 , this is not limitative, but a storage medium (CD-ROM, 
MO, or the like) or printer driver software storing the al- 
gorithms of the printing cost-calculating method may be 
made use of. Alternatively, it is possible to store the al- 



gorithms in a storage medium (ROM) and use the stor- 
age medium as a printing cost-calculating apparatus in- 
corporated in a personal computer or the like. 
[0153] Ink for use in the printing apparatus 4 imple- 

5 mented by the ink jet printer in the above embodiments 
may be dye ink, pigment-based ink, sublimable ink, oil- 
based ink, UV ink or conductive water-color ink. Alter- 
natively, special coloring material (ejectable material), 
such as stealth ink or organic EL, which does not form 

10 an image directly, may be used. When an electrophoto- 
graphic printer is used as the printing apparatus 4, toner 
for use therein may be powder toner or liquid toner. 
[0154] It is further understood by those skilled in the 
art that the foregoing is a preferred embodiment of the 

15 invention, and that various changes and modifications 
may be made without departing from the spirit and 
scope thereof. 



20 Claims 

1 . A printing cost-calculating method for calculating a 
printing cost required for preparing printed matter 
by using at least one coloring material, based on a 

25 digital image represented by discrete numerical da- 
ta, 

the method comprising the steps of: 

calculating an amount of the at least one color- 
30 jng material to be consumed for preparation of 

the printed matter, based on the digital image; 
and 

calculating the printing cost based on the 
amount of the at least one coloring material cal- 
35 culated in the step of calculating the amount of 

the at least one coloring material to be con- 
sumed. 

2. A printing cost-calculating method according to 
40 claim 1 , wherein the step of calculating the amount 

of the at least one coloring material to be consumed 
includes carrying out pseudo-gradation processing 
on the digital image by a dither method, and calcu- 
lating gradation-specific amounts of the at least one 
45 coloring material. 

3. A printing cost-calculating method according to 
claim 2, wherein the gradation-specific amounts of 
the at least one coloring material are calculated 

50 based on numerical values which represent respec- 
tive gradations. 

4. A printing cost-calculating method according to 
claim 1 , wherein the step of calculating the amount 

55 of the at least one coloring material to be consumed 

includes calculating color-specific amounts of the at 
least one coloring material for respective colors 
thereof, and 
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the step of calculating the printing cost in- 
cludes calculating the printing cost based on the 
color-specific amounts of the at least one coloring 
material calculated for the respective colors thereof 
and prices of unit amounts of the at least one color- 5 
ing material set for the respective colors. 

5. A printing cost-calculating method according to 
claim 1 , further comprising the step of specifying the 
number of copies of the printed matter, and 10 

wherein the step of calculating the printing 
cost includes calculating the printing cost according 
to the number of copies specified in the step of 
specifying the number of copies of the printed mat- 
ter. 15 

6. A printing cost-calculating method according to 
claim 5, wherein the step of calculating the printing 
cost includes the steps of calculating a cost per 
copy of the printed matter, and calculating a total 
cost of the copies of the printed matter the number 
of which is specified in the step of specifying the 
number of copies. 

7. A printing cost-calculating method according to 25 
claim 1 , further comprising the step of specifying a 
resolution of the printed matter, and 

wherein the step of calculating the printing 
cost includes calculating the printing cost according 
to the resolution specified in the step of specifying 30 
the resolution. 

8. A printing cost-calculating method according to 
claim 1, wherein the at least one coloring material 
includes at least one color of ink or at least one color 35 
of toner. 

9. A printing cost-calculating method according to 
claim 1 , wherein the step of calculating the amount 

of the at least one coloring material to be consumed 40 
includes calculating the amount of the at least one 
coloring material to be consumed, based on the 
number of dots to be printed for preparation of the 
printed matter. 

45 

10. A printing cost-calculating method according to 
claim 9, further comprising the step of carrying out 
color conversion of the digital image to asubtractive 
color mixture digital image which is expressed by a 
subtractive process, when the digital image is an 50 
image expressed by an additive process, and 

wherein the step of calculating the amount of 
the at least one coloring material to be consumed 
includes calculating the amount of the at least one 
coloring material to be consumed based on the sub- 55 
tractive color mixture digital image formed by the 
color conversion in the step of carrying out color 
conversion. 



34 

11. A printing cost-calculating method according to 
claim 9, wherein the step of calculating the amount 
of the at least one coloring material to be consumed 
includes calculating the amount of the at least one 
coloring material to be consumed, based on 
amounts of the at least one coloring material calcu- 
lated with respect to respective different dot sizes. 

12. A printing cost-calculating method according to 
claim 1 1 , wherein the step of calculating the amount 
of at least one coloring material to be consumed in- 
cludes calculating the amount of the at least one 
coloring material, by looking up a coloring material 
consumption table associating amounts of the at 
least one coloring material to be consumed per dot 
with respective dot sizes. 

13. A printing cost-calculating method according to 
claim 12, further comprising the step of specifying 
a resolution of the printed matter, and 

wherein the step of calculating the amount of 
the at least one coloring material to be consumed 
includes calculating the amounts of the at least one 
coloring material with respect to the respective dif- 
ferent dot sizes according to the resolution specified 
in the step of specifying a resolution. 

14. A printing cost-calculating method according to 
claim 9, wherein the step of calculating the printing 
cost includes calculating the printing cost by looking 
up a coloring material price table associating 
amounts of the at least one coloring material to be 
consumed with respective prices thereof. 

15. A printing cost-calculating method according to 
claim 9, wherein when the digital image is ex- 
pressed by a plurality of colors, the at least one 
coloring material comprises a plurality of coloring 
materials having respective different colors, and 

wherein the step of calculating the amount of 
the at least one coloring material to be consumed 
includes calculating respective amounts of the dif- 
ferent colors of the coloring materials to be con- 
sumed, and 

wherein the step of calculating the printing 
cost includes calculating the printing cost by looking 
up a color-specific coloring material prices table as- 
sociating respective amounts of different colors of 
coloring materials with respective prices thereof. 

16. A printing cost-calculating method according to 
claim 9, wherein when the digital image is ex- 
pressed by a plurality of colors, the at least one 
coloring material comprises a plurality of coloring 
materials having respective different colors, and 

wherein the step of calculating the amount of 
the at least one coloring material to be consumed 
includes calculating respective amounts of the dif- 
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ferent colors of the coloring materials to be con- 
sumed, and 

wherein the step of calculating the printing 
cost includes calculating the printing cost by looking 
up a color-specificcoloring material unit prices table 5 
associating unit amounts of different coloring mate- 
rials with respective prices thereof. 

17. A printing cost-calculating method according to 
claim 14, wherein the prices are variable. 10 

18. A printing cost-calculating apparatus for calculating 
a printing cost required for preparing printed matter 
by using at least one coloring material, based on a 
digital image represented by discrete numerical da- 15 

ta : 

the printing cost-calculating apparatus com- 
prising: 



19. A printing cost-calculating apparatus according to 
claim 18, further comprising pseudo gradation so 
means for carrying out pseudo-gradation process- 
ing on the digital image by a dither method, and 

wherein said first calculation means includes 
gradation-specific amounts calculation means for 
calculating gradation-specific amounts of the at 35 
least one coloring material to be consumed. 

20. A print cost-calculating apparatus according to 
claim 19, wherein said gradation -specific amounts 
calculation means calculates the gradation-specific 40 
amounts of the at least one coloring material, based 

on numerical values which express respective gra- 
dations set by said pseudo gradation means. 

21. A printing cost-calculating apparatus according to 45 
claim 18, wherein said first calculation means in- 
cludes means for calculating color-specific 
amounts of the at least one coloring material for re- 
spective colors thereof, and 

said second calculation means includes 50 
means for calculating the printing cost based on the 
color-specific amounts of the at least one coloring 
material calculated for the respective colors thereof 
and prices of color-specific unit amounts of the at 
least one coloring material set for the respective 55 
colors. 

22. A printing cost-calculating apparatus according to 



claim 18, wherein said first calculation means cal- 
culates the amount of at least one coloring material 
to be consumed based on the number of dots to be 
printed for preparation of the printed matter. 

23. A printing cost-calculating apparatus according to 
claim 18, further comprising color conversion 
means for carrying out color conversion of the dig- 
ital image to a subtractive color mixture digital im- 
age which is expressed by a subtractive process, 
when the digital image is an image expressed by an 
additive process, and 

wherein said first calculation means includes 
means for calculating the amount of the at least one 
coloring material to be consumed, based on the 
subtractive color mixture digital image formed by 
the color conversion by said color conversion 
means. 

24. A printing cost-calculating apparatus according to 
claim 18, wherein said first calculation means in- 
cludes means for calculating the amount of the at 
least one coloring material to be consumed, based 
on amounts of the at least one coloring material cal- 
culated with respect to respective different dot siz- 
es. 

25. A printing cost-calculating apparatus according to 
claim 24, further comprising storage means for stor- 
ing a coloring material consumption table associat- 
ing amounts of the at least one coloring material to 
be consumed per dot with respective dot sizes, and 

wherein said first calculation means includes 
means for calculating the amount of at least one 
coloring material to be consumed, by looking up the 
coloring material consumption table stored in said 
storage means. 

26. A printing cost-calculating apparatus according to 
claim 25, further comprising resolution-specifying 
means for specifying a resolution of the printed mat- 
ter, and 

wherein said first calculation means includes 
means for calculating the amounts of the at least 
one coloring material with respect to the respective 
different dot sizes according to the resolution spec- 
ified by said resolution-specifying means. 

27. A printing cost-calculating apparatus according to 
claim 22, wherein when the digital image is ex- 
pressed in a plurality of colors, the at least one 
coloring material comprises a plurality of coloring 
materials having respective different colors, and 

wherein said first calculation means includes 
means for calculating respective amounts of the dif- 
ferent colors of the coloring materials to be con- 
sumed, and 

wherein said second calculation means in- 



15 



first calculation means for calculating an 20 
amount of the at least one coloring material to 
beconsumed for preparation of the printed mat- 
ter, based on the digital image; and 
second calculation means for calculating the 
printing cost based on the amount of the at least 25 
one coloring material calculated by said first 
calculation means. 
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eludes means for calculating the printing cost based 
on the respective amounts of the different colors of 
the coloring materials to be consumed. 

28. A printing cost-calculating apparatus according to 5 
claim 22, further comprising storage means for stor- 
ing a coloring material price table associating 
amounts of the at least one coloring material to be 
consumed with respective prices thereof, and 

wherein said second calculation means in- 10 
eludes means for calculating the printing cost by 
looking up the coloring material price table stored 
in said storage means. 

29. A printing cost-calculating apparatus according to 15 
claim 27, further comprising storage means for stor- 
ing a color-specific coloring material prices table as- 
sociating respective amounts of different colors of 
coloring materials with respective prices thereof, 
and 20 

wherein said second calculation means in- 
cludes means for calculating the printing cost by 
looking up the color-specific coloring material prices 
table stored by said storage means. 

25 

30. A printing cost-calculating apparatus according to 
claim 28, wherein the prices are variable. 

31. A printer driver capable of calculating a printing cost 
required for preparing printed matter by using at so 
least one coloring material, based on a digital image 
represented by discrete numerical data, 

the printer driver comprising: 



32. A printing apparatus capable of calculating a print- 
ing cost required for preparing printed matter by us- 50 
ing at least one coloring material, based on a digital 
image represented by discrete numerical data, 
the printing apparatus comprising: 



second calculation means for calculating the 
printing cost based on the amount of the at least 
one coloring material calculated by said first 
calculation means; and 

printed matter-preparing means for preparing 
the printed matter by using the at least one 
coloring material, based on the digital image. 

33. A printing apparatus according to claim 32, wherein 
said first calculation means calculates the amount 
of the at least one coloring material to be consumed 
based on the number of dots to be printed for prep- 
aration of the printed matter. 

34. A printing apparatus according to claim 32, wherein 
said printed matter-preparing means includes 
means for preparing the printed matter by an ink jet 
printing method. 

35. A printing apparatus according to claim 32, wherein 
said printed matter-preparing means includes 
means for preparing the printed matter by an elec- 
trophotographic printing method. 

36. A printing system capable of calculating a printing 
cost required for preparing printed matter by using 
at least one coloring material, based on a digital im- 
age represented by discrete numerical data, 

the printing system comprising: 

a printing apparatus including: 

first calculation means for calculating an 
amount of the at least one coloring material 
to be consumed for preparation of the print- 
ed matter, based on the digital image, and 
second calculation means for calculating 
the printing cost based on the amount of 
the at least one coloring material calculat- 
ed by said first calculation means, and 
printed matter-preparing means for prepar- 
ing the printed matter by using the at least 
one coloring material, based on the digital 
image; and 

digital image-forming means for forming 
the digital image. 

37. A printing system according to claim 36, wherein 
said digital image-forming means includes digital 
data-generating means for generating digital data 
representing the digital image, and said printed 
matter-preparing means prepares the printed mat- 
ter based on the digital image. 

38. A printing system according to claim 37 ; wherein 
said printing apparatus is capable of receiving the 
digital data generated by said digital data-generat- 
ing means, via an interface. 



first calculation means for calculating an 55 
amount of the at least one coloring material to 
beconsumed for preparation of the printed mat- 
ter based on the digital image; 



30 



first calculation means for calculating an 35 
amount of the at least one coloring material to 
be consumed for preparation of the printed mat- 
ter, based on the digital image; and 
second calculation means for calculating the 
printing cost based on the amount of the at least 40 
one coloring material calculated by said first 
calculation means, and 

wherein said first calculation means calcu- 
lates the amount of the at least one coloring material 45 
to be consumed, based on the number of dots to be 
printed for preparation of the printed matter. 
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39. A printing system according to claim 38, wherein the 
interface enables communications via a predeter- 
mined network. 

40. A printing system according to claim 39, wherein the 5 
network includes a predetermined internet or a 
LAN. 

41. A printing cost-calculating system for calculating a 
printing cost required for preparing printed matter 
by using at least one coloring material, based on a 
digital image represented by discrete numerical da- 
ta, 

the printing cost-calculating system compris- 
ing: 



42. A printing cost-calculating system for calculating a 
printing cost required for preparing printed matter 
by using at least one coloring material, based on a 
digital image represented by discrete numerical da- 40 

ta ; 

the printing cost-calculating system compris- 
ing: 

first calculation means for calculating an 45 
amount of the at least one coloring material to 
beconsumed for preparation of the printed mat- 
ter based on the digital image; 
second calculation means for calculating the 
printing cost based on the amount of the at least 50 
one coloring material to be consumed calculat- 
ed by said first calculation means; and 
network means capable of automatically re- 
sponding to an access from outside. 

55 

43. A printing cost-calculating system according to 
claim 42, wherein said network means includes a 
predetermined internet or a LAN. 



44. A printing cost-calculating system for calculating a 
printing cost required for preparing printed matter 
by using at least one coloring material, based on a 
digital image represented by discrete numerical da- 
ta, 

the printing cost-calculating system compris- 
ing: 

first calculation means for calculating an 
amount of the at least one coloring material to 
be consumed for preparation of the printed mat- 
ter, based on the digital image; 
second calculation means for calculating the 
printing cost based on the amount of the at least 
one coloring material to be consumed calculat- 
ed by said first calculation means; 
digital image-acquiring means for acquiring the 
digital image from a client requesting calcula- 
tion of the printing cost; and 
printing condition-acquiring means for acquir- 
ing printing conditions under which the printed 
matter should be prepared based on the digital 
image acquired by said digital image-acquiring 
means : from the client and 

wherein said second calculation means cal- 
culates the printing cost according to the printing 
conditions acquired by said printing condition-ac- 
quiring means. 

45. A printing cost-calculating system according to 
claim 43, further comprising printing cost-present- 
ing means for presenting the printing cost calculat- 
ed by said second calculation means to the client. 

46. A printed matter-issuing system capable of calcu- 
lating a printing cost required for preparing printed 
matter by using at least one coloring material, 
based on a digital image represented by discrete 
numerical data, comprising: 

a printing cost-calculating system including: 

first calculation means for calculating an 
amount of the at least one coloring material 
to be consumed for preparation of the print- 
ed matter, based on the digital image, 
second calculation means for calculating 
the printing cost based on the amount of 
the at least one coloring material to be con- 
sumed calculated by said first calculation 
means, 

digital image-acquiring means for acquir- 
ing the digital image from a client request- 
ing calculation of the printing cost, 
printing condition-acquiring means for ac- 
quiring printing conditions under which the 
printed matter should be prepared based 



10 



15 



first calculation means for calculating an 
amount of the at least one coloring material to 
beconsumed for preparation of the printed mat- 
ter, based on the digital image; and 
second calculation means for calculating the 
printing cost based on the amount of the at least 
one coloring material calculated by said first 
calculation means; and 

25 

wherein said first calculation means includes 
means for calculating amounts of the at least one 
coloring material for respective colors thereof, 

wherein said second calculation means in- 
cludes means for calculating the printing cost based 30 
on the amounts of the at least one coloring material 
calculated for the respective colors thereof, and 
prices of unit amounts of the at least one coloring 
material set for the respective colors, and 

wherein the prices are variable. 35 
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on the digital image acquired by said digital 52. 

image-acquiring means, from the client, 

and 

printing cost-presenting means for pre- 
senting the printing cost calculated by said 5 
second calculation means to the client, 



A printed matter-issuing system according to claim 
46, wherein the printed matter is prepared by an ink 
jet printing method. 



wherein said second calculation means cal- 
culates the printing cost according to the printing 
conditions acquired by said printing condition-ac- 10 
quiring means; and 

printed matter-issuing means for issuing the 
printed matter prepared based on the digital image 
acquired by said digital image-acquiring means, un- 
der the printing conditions acquired by said printing 15 
condition-acquiring means, to the client. 

47. A printed matter-issuing system according to claim 

46, further comprising sample print-presenting 
means for presenting a sample print of the printed 20 
matter prepared based on the printing conditions 
acquired by said printing condition-acquiring means 

to the client : before issuing of the printed matter by 
said printed matter-issuing means. 

25 

48. A printed matter-issuing system according to claim 

47, further comprising printing cost-presenting 
means for presenting the printing cost calculated by 
said second calculation means in association with 

the sample print prepared by said sample print-pre- 20 
senting means. 



49. A printed matter-issuing system according to claim 
46, wherein the printing conditions include at least 
one of the number of copies of the printed matter to 35 
be prepared, a sheet type of the printed matter, a 
size of the printed matter, a desired printing cost of 
the printed matter, a desired delivery date for the 
printed matter, respective colors of components 
forming a print image to be printed for preparation 40 
of the printed matter based on the digital image, a 
proportion or size of the print image with respect to 

the printed matter, densities of the respective com- 
ponents, information as to whether a picture or a 
photograph is contained in each of the components, 45 
and a proportion of the picture or the photograph 
with respect to each of the components or a size of 
the picture or the photograph. 

50. A printed matter-issuing system according to claim 50 
46, further comprising client information-acquiring 
means for acquiring information of the client. 

51 . A printed matter-issuing system according to claim 

46, wherein the printing cost calculated by said sec- 55 
ond calculation means is a printing fee charged on 
the client taking all costs into account. 
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XX, SHiQJlRI-OC, SHIOJIRI CITY, 




NAGANO PRff. 


TELEPHONE NUMBER $K 


(ABCD)AA-I234 


E-naiJ & 


AA.OO. OOA.CO.JP 


RBciPiarr address 


SAME AS ABOVE 




PROVISIONAL ORDER | CANCEL | 



"PROVISIONAL ORDER ACKNOWLEDGEMENT SCREEN" 

DATA RECEIVED: JANUARY 25, 2001 
RECEPTION NUMBER : OOOOOO 
CONTROL PASSWORD: ***** 
PERSON IN CHARGE: AAA 

"Thank yau for your provisional order. Be will notify 
you of possibility of acceptance of your order and 
cost estimates within three days." 
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F I G. 4 



C^jtarT^) 

j S21 



TOP PAGE 



CONTROL PASSWORD 
ENTRY SCREEN 



S22 



ESTIMATE DISPLAY 
SCREEN (1) 



S23- 



SAMPLE LABEL 
DISPLAY SCREEN (1) 



S24- 



TO FIG. 5 



1 1 



I —BACK I FORWARD- 



'HOME PAGE OF XX PRINTING COMPANY" 
"ESTIMATION REQUEST & PROVISIONAL ORDER 



YES 



"ESTIMATE CHECK & FORMAL ORDER" 



I —BACK I FORWARD— » 
'CONTROL PASSWORD ENTRY SCREEN" 



CONFIRM CANCEL 



"ESTIMATE DISPLAY SC 


| -BACK | FORWARD— ► 


REEN (1)" 


LABEL SIZE 


10cm □ 


NUMBER OF GOPIES 


5000 COPIES 


LABEL SHEET 


REGULAR SHEET 


IMAGE TYPE 


COLOR ILLUSTRATION 


DELIVERY DATE 


TO BE DELIVERED IN | 2001/2/3 


UNIT COST ESTIMATES 


LABEL CHECK SCREEN 


• ® 


1.20/COPY 


O ® 


1.00/COPY 


O ® 


I.OO/COPY 


o (D 


0. 80/COPY 


i o ® 


0. 80/COPY 


o © 


0. 70/COPY 



SAMPLE LA BEL (1)" 



10cm 




FoMARt)-* 



ORDER 
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F I G. 5 



1 1 



FROM FIG. 4 



S25- 



ESTIMATE DISPLAY 
SCREEN (2) 



SAMPLE LABEL DISPLAY 
SCREEN (2) 

S26- 



ESTIMATE DISPLAY 
SCREEN (3) 



S27- 



SAMPLE LABEL DISPLAY 
SCREEN (3) 



S 28 



TO FIG. 6 







1 <— BACK I FORWARD- 


"ESTIMATE DISPLAY SC 


REEN (2)" 


LABEL SIZE 


10cni □ 


NUMBER OF COPIES 


5000 COPIES 


LABEL SHEET 


REGULAR SHEET 


IMAGE TYPE 


COLOR ILLUSTRATION 


DELIVERY DATE 


TO BE DELIVERED | 2001/2/3 


UNIT COST ESTIMATES 


LABEL CHECK SCREEN 


O ® 


1.20/COPY 


O ® 


1.O0/C0PY 


• ® 


1.00/COPY 


O (D 


0. SO/COPY 


O ® 


0. 80/COPY 


O CD 


0.70/COPY 



"SAMPLE LABEL 
"J" 

I Ocm 




I <-BACK 



FORWARD- 
ORDER 







I -BACK I FORWARD- 


" ESTIMATE DISPLAY S 


CREEN (3) " 


LABEL SIZE 


10cm □ 


NUMBER OF COPIES 


5000 COPIES 


LABEL SHEET 


REGULAR SHEET 


IMAGE TYPE 


COLOR ILLUSTRATION 


DELIVERY DATE 


TD BE DELIVERED | 2001/2/3 


UNIT COST ESTIMATES 


LABEL CHECK SCREEN 


O © 


1.20/COPY 


O @ 


1 . 00/COPY 


O ® 


1.00/COPY 


O ® 


0.80/COPY 


• ® 


0. 80/C0PY 


o © 


0.70/COPY 



"SAMPLE LABEL (3)" 



-BACK 



FORWARD- 
ORDER 



10cm 




oooooooooooo 

OOOOOOQOOOOO 



10cm 
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F I G. 6 



1 1 



FROM FIG. 5 

S29 



ESTIMATE DISPLAY 
SCREEN (4) 



SAMPLE LABEL DISPALY 
SCREEN (4) 



S30 



ESTIMATE DISPLAY 
SCREEN (5) 



S3! 



SAMPLE LABEL DISPLAY 
SCREEN (5) 



S32 



TO FIG.7 





1 <— BACK I FORWARD— 


"ESTIMATE DISPLAY SC 


REEN (4)" 


LABEL SIZE 


10cm □ 


NUMBER OF COPIES 


5000 COPIES 


LABEL SHEET 


REGULAR SHEET 


IMAGE TYPE 


COLOR ILLUSTRATION 


DELIVERY DATE 


TO BE DELIVERED | 2001/2/3 


UNIT COST ESTIMATES 


LABEL CHECK SCREEN 


O © 


1.20/COPY 


• ® 


t . 00/C0PY 


O (D 


1.00/COPY 


O d> 


0. 80/COPY 


O <D 


0. 80/COPY 


O © 


0. 70/C0PY 



"SAMPLE LABEL 



10cm 




—BACK 



FORWARD- 



ORDER 



SIZE REDUCTION 
BY 20% 



10cm 



"ESTIMATE DISPLAY SC 


1 ^-BACK 1 FORWARD— 


REEN (4)" 


LABEL SIZE 


10cm □ 


NUMBER OF COPIES 


5000 COPIES 


LABEL SHEET 


REGULAR SHEET 


IMAGE TYPE 


COLOR ILLUSTRATION 


DEL i VERY DATE 


TO BE DELIVB?H) | 2001/2/3 


UNIT COST ESTIMATES 


LABEL CHECK SCREEN 


O © 


1.20/COPY 


O ® 


1.00/COPY 


O (D 


1.00/COPY 


• © 


0. 80/COPY 


O ® 


0. 80/COPY 


O © 


0. 70/COPY 



"SAMPLE LABEL (5)" 



lOcm 



—BACK 





X 






>- 






00 

c= 

30 
B> 






m 

SO 












m 
>- 












m t-- 


oooooooooooo 




oooooooooooo 





FORWARD- 



ORDER 



SIZE REDUCTION 
BY 20* 



10cm 
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F I G. 7 



I 1 



FROM FIG. 6 



S33 



ESTIMATE DISPLAY 
SCREEN (6) 



SAMPLE LABEL DISPLAY 
SCREEN (6) 



S34- 



SAMPLE LABEL 
DISPLAY SCREEN (1) 

(CLICK "ORDER" BUTTON ON DESIRED 
SAMPLE LABEL DISPLAY SCREEN) 



S3 5- 



FORMAL ORDER 
COMPLETION SCREEN 



I 

(jnIT) 



S36 





1 <-BACK I FORWARD— ► 


"ESTIMATE DISPLAY SC 


REEN (6)" 


LABEL SIZE 


10cm □ 


NUMBER OF COPIES 


5000 COPIES 


LABEL SHEET 


REGULAR SHEET 


IMAGE TYPE 


COLOR ILLUSTRATION 


DELIVERY DATE 


TO BE DELIVERED 2001/2/3 


UNIT COST ESTIMATES 


LABEL CHECK SCREEN 


O ® 


1.20/COPY 


O ® 


1 . 00/COPY 


O ® 


1.00/COPY 


O (D 


0. 80/COPY 


O ® 


0 80/COPY 


• © 


0.70/COPY 



'SAMPLE LABEL 



(6)" 



^-BACK 



10cm 

















tn 






c= 

3S 






C5 

m 






3D 






C/o 






m 
3* 






vt, 






€n r- 
m 1 — 


oooooooooooo 




OOOOOOOOOOOO 





FORWARD-* 
ORDER 



SIZE REDUCTION 
BY 20* 



10cm 



'SAMPLE LABEL (1)" 



10cm 




I <— BACK I FORWARD^n 



10cm 



'FORMAL ORDER COMPLETION SCREEN" 

RECEIVED DATE: JANUARY 25, 2C01 
ORDER RECEIPT NUMBER: OOOOOO 
PERSON IN CHARGE: A AAA 

"Thank you for your formal order" 
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F I G. 8 A 




MONOCHROME IMAGE 
(DIGITAL IMAGE) 



VCONSIDER THIS PORTION ALONE. 



F I G.8B 



G. 8 C 




i 



^ASSUME GRADATION 
VALUES AS 0 TO 5. 



(GRADATION VALUES) (NUMBER OF DOTS) 



0 


1 


3 


1 


0 


0 


2 


5 


2 


0 


0 


4 


5 


4 


0 


0 


2 


4 


2 


0 


0 


0 


0 


0 


0 



f 



0 

1 

2 
3 
4 
5 



DOTS 
DOTS 
DOTS 
DOTS 
DOTS 
DOTS 



F I G. 8 D TOTAL NUMBER OF DOTS = 2a + 4b + c + 3d + 2e (DOTS) 



F I G. 8 E REQUIRED AMOUNT OF INK = (2a + 4b + c + 3d + 2e) x n (g) 

WHERE n(g) REPRESENTS AMOUNT OF INK EJECTED FROM 
INK JET HEAD PER EJECTION 

F I G. 8 F PRINTING COST = (2a + 4b + c + 3d + 2e) x n@ (YEN) 

WHEREIN @ REPRESENTS COST OF INK PER GRAM (YEN) 
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F I G . 1 0 



1 1 

CDETA I LS-SETT I NG SCREEN) ( 
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/ DOT SIZE: s 



F I G. 1 1 A 




M 


0 


0 


0 


0 




C 


1 


0 


0 


0 




Y 


0 


1 


1 


0 




LM 


0 


1 


1 


0 




LC 


1 


0 


0 


0 




K 


0 


0 


0 


0 





DOT SIZE: m 



M 


0 


1 


1 


1 




C 


Q 


0 


0 


1 




Y 


1 


0 


0 


0 




LM 


0 


0 


0 


0 




LC 


0 


0 


0 


0 




K 


0 


0 


0 


0 





DOT SIZE: I 



\ 



M 


0 


0 


0 


0 




C 


0 


1 


0 


0 




Y 


0 


0 


0 


1 




LM 


0 


0 


0 


1 




LC 


0 


0 


1 


1 




K 


0 


0 


0 


0 





F I G. 1 IB (NUMBER OF TIMES OF INK EJECTION) 



M 


S 


2.0 


m 


6.0 


1 


8. 0 


(x10 4 (Ti 


LM 


S 


1.0 


in 


1.0 


I 


1.0 



C 


S 


6.0 


m 


6.0 


1 


8.0 


(x10 4 (Ti 


LC 


S 


4.0 


m 


8.0 


1 


8.0 



Y 


S 


2.0 


m 


3. 0 


1 


3.0 



(x10 4 (Times)) 



K 


S 


1.0 


tn 


0. 5 


1 


0. 5 



(x10 4 (Times)) (x10 4 (Times)) (x 1 0 4 (T i mes) ) 
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F I G. 1 2 A (AMOUNT OF INK TO BE CONSUMED) 



M 


S 


10 


m 


60 


1 


160 


TOTAL 


230 



C 


S 


30 


m 


60 


I 


160 


TOTAL 


250 



(x10 4 (pl)) 



(x10 4 (pl)) 



LM 


S 


5 


m 


10 


1 


20 


TOTAL 


35 



LC 


S 


20 


m 


80 


1 


160 


TOTAL 


260 



(x10 4 (pl)) 



(x10 4 (pl)) 



F I G . 1 2 B (PRINTING COST) 



M 


0. 1150 


C 


0. 1250 


Y 


0.0500 


LM 


0.0175 


LC 


0. 1300 


K 


0. 0080 


TOTAL 


0. 4455 

(YEN) 



Y 


S 


10 


m 


30 


1 


60 


TOTAL 


100 



(xl0 4 (pi)) 



K 


S 


5 


m 


5 


I 


10 


TOTAL 


20 



(x10 4 (pl)) 
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INK CONSUMPTION TABLE 



F I G. 1 3 A 



DOT SIZE 


AMOUNT OF INK TO BE 
CONSUMED (pi) 


s (sma 1 1 ) 


5 


m (med i urn) 


10 


1 ( 1 arge) 


20 



INK UNIT PRICE TABLE 



INK COLOR 


INK UNIT PRICE (YEN/I) 


K 


40,000 


M 


50,000 


C 


50,000 


Y 


50, 000 


LM 


50,000 


LC 


50,000 
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F I G. 1 4 



PRINTING SYSTEM 








INTERFACE 
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